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SECTION" I. 



DISEASES OF THE CIRCULiTORY APPARATUS. 

Diseases of the circulatory apparatus are associated to a great extent 
with certain mechanical disturbances. This is owing to the met that the 
organs in question mainly subserve mechanical purposes^ inasmuch as 
they maintain the regular rhythm of the circulation by certain pump 
arrangements and canals. 

We can readily understand, therefore, that these very diseases can be 
recognized with great certainty by the aid of physical methods of exami- 
nation. Only those who are masters of such methods of examination 
will feel themselves at home in this class of diseases. 



PART I. 

DISEASES OF THE PERICARDIUM. 
1. Inflammation of the Pericardium — Pericarditis. 

I. Etiology. — With regard to etiology we distinguish two forms of 
pericarditis, the primary (idiopathic, protopathic), and the secondary 
(deuteropathic, symptomatic). Primary pericarditis is restricted almost 
entirely to those cases in which the inflammation of the pericardium 
directly follows an injury which has affected the region of the heart 
(usually a fall, blow, push, or contusion). 

A rneumatic pericarditis, caused by a cold, was formerly included in 
this category. In accordance with the well-founded attempt of modem 
medicine to restrict the etiological potency of rheumatism, and to 
explain much that was attributed formerly to cold, to the action of 
certain lower organisms — ^bacteria, schizomycetes — there is a just doubt 
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2 DISEASES OF THE PEBICABDIUM. 

whether a contagium vivum does not play a part also in rheumatic peri- 
carditis. However, this form of pericarditis does not occur very often. 
It is observed with relative frequency in the autumn and spring months, 
and it has been found that a number of such cases may occur within a 
short period, L e,, almost like an epidemic. 

Secondary pericarditis is by far the more frequent form. That 
variety which develops in the course of acute articular rheumatism 
occupies the first rank in point of freauency. Adults and men are 
affected so often with pericarditis for the reason that children and 
women suffer less frequently from acute articular rheumatism. Von 
Bamberger has called attention to the fact that pericarditis is associated 
with special frequency with those cases of articular rhematism in which 
either many joints are affected, or the morbid changes rapidly pass from 
one joint to another. 

The statements concerning the frequency of pericarditis in acute 
articular rheumatism vary from 14 per cent (v. Bamberger) to 37.3 per 
cent (Ormerod) of all the cases, but the experience is general that chil- 
dren suffering from acute articular rheumatism run a special risk of the 
development of pericarditis as a complication. It begins most fre- 
quently from the fourth to the fourteenth day of the disease, but thei^e 
are rarer cases in which it precedes the articular affection. Since acute 
articular rheumatism is undoubtedly an inTectious disease, and is caused 
by certain bacteria, we may assume the following connection between it 
and the pericardial inflammation, viz., that the low organisms are carried 
through the general circulation into the pericardium and tlicro also 
give rise to inflammation. In view of the great similarity in structure 
of the pericardium and the synovial membrane of the joints, and the 
close relationship of their physiological function, it is not astonishing 
that one and the same morbific agent should so often affect both organs. 

According to Charcot, pericarditis is associated also with chronic articular 
rheimiatism. 

Secondary pericarditis is also observed in many other infectious dis- 
eases — in pyaemia, septicaBmia, relapsing fever, typhus, more rarely in 
typhoid fever, also in cholera, variola, dysentery, scarlatina, morbilli, 
erysipelas, diphtheria, cerebro-spinal meningitis, malaria, and, according 
to some, in gonorrhoea and syphilis (pericarditis gummosa). Perhaps 
we will not go astray in these cases, also, if we assume a direct action of 
the schizomycetes which give rise to the diseases mentioned. Bednar 
asserts that he has observed pericarditis a number of times after vaccina- 
tion. 

In some cases the development of pericarditis is owing to certain con- 
stitutional diseases. It is observed oiten in acute and chronic Bright's 
disease. It occurs not infrequently in cancerous cachexia, or advanced 
pulmonary phthisis; also among drunkards, in scurvy, morbus maculo- 
sus Werlhofii, purpura haemorrhagica. 

Finally, there is another group of cases which is associated with 
inflammations of adjacent organs, the inflammation being propagated 
directly. Thus pericarditis not very rarely follows affections oi the 
endocardium, or the heart muscle. This may also happen in aneurisms 
of the aorta and^ pulmonary artery. Pericarditis also develops not in- 
frequently in th'e course of pleurisy and fibrinous pleuro-pneumonia, 
particularly after left-sided pleurisy. Furthermore, very superficial 
cavities in the lung, may give rise to pericarditis^ and this is inevitable 



DISEASES OF THE PERICARDIUM. 3 

if, after adhesion of the surfaces, the contents of a cavity rupture into 
the pericardium. In the same way pericarditis may develop in caries of 
the ribs, sternum, or vertebrae, in suppuration of tlie bronchial and medi- 
astinal lymphatic glands, as the result of perforation of the pus into the 
pericarcUum, and the formation of an internal pericardial fistula. Dis- 
eases of the oesophagus occasionally produce pericarditis. This occurs 
particularly in cancerous processes which extend to the pericardium, and 
in ulcerations produced by ingested foreign bodies, which lead to per- 
foration of the CBSophagus and pericardium. Diseases of the abdominal 
organs may also give rise to pericarditis. This category includes perito- 
. nitic exudations, which have become encapsulated near the diaphragm, 
abscesses and echinococci of the liver and spleen, inflammations of the 
capsule of the liver, ulcers and cancers of the stomach, the former of 
which rupture into the pericardium with comparative frequency, and 
tumors of other abdominal organs. Finally, inflammations of the skin 
or diseases of the mammae may spread to the pericardium. Pericarditis 
develops most frequently between the fifteenth and thirtieth years of life. 
It is rarely observed in children, especially before the age of six, though 
cases of foetal pericarditis are reported. Men are affected more fre- 
quently than women, evidently because they are more exposed to the 
exciting causes. 

II. Anatomical Changes. — Pericarditis i.s divided into a circum- 
scribed and diffuse form, according to the extent of the anatomical pro- 
cess. In the former variety, the changes are usually confined to the base 
of the heart and adjacent large vessels. In diffuse pericarditis the 
inflammation is almost always more marked upon the epicardium than 
upon the parietal layer. We will describe only the latter form, as it 
differs anatomically in no respect from the former. 

The first appearances are unusual redness and injection. The vessels 
of the subserous connective tissue and the serous membrane itself are 
visible in many places as stellate or dendritic vessels, while in other 
places the hyperaemia appears as a diffuse, uniform redness. Small ex- 
travasations of blood are usually seen in a few spots. 

The surface of the pericardium very soon loses its gloss. As a result 
of tlie swelling and partial desquamation of the endothelium, it appears 
roughened to a cortain extent, as if breathed on, or like velvet. It can 
also ho noticed that the tissue of the pericardium is loosened by exuda- 
tion. 

The first products of inflammation are soon deposited upon the sur- 
face of the pericardium. In the beginning they are thin cobweb-like, or 
gauze-like membranes, which are readily scraped off with the blade of 
the knife. They increase gradually in size, and are converted into yellow 
or grayish-yellow, rind-like masses of fibrin, several millimetres in thick- 
ness, and which, upon opening the pericardium, usually ])resent a very 
uneven surface, either liKe a network or raised in numerous parallel 
rows. This surface has been compared sometimes to the porous appear- 
ance of a sponge, to a honeycomb, or to the appearance presented by the 
inside of the second stomach of a calf, or to the outside of a pine cone, 
or finally to two pieces of buttered bread which have been pressed 
against one another and then torn apart. The appearance described is 
evidently produced in the same way, inasmuch as the masses of fibrin 
situated on the epicardium and pericardium are rubbed against one 
another by the movements of the heart. Sometimes the surface of the 
heart appears to be covered with numerous villi (cor villosum s. hirsu- 
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turn, villous heart, hairy heart). This anatomical form of pericarditis is 
known as dry fibrinous pericaroitis. 

As a rule^ in addition to the formation of fibrinous masses, there is 
also a fluid exudation. According to its character, we distinguish a 
serous, purulent, and bloody exudation, so that we may speak of peri- 
carditis serosa, purulenta s. pyo-pericardium, and hsemorrnagica. 

Pericarditis serosa (properly sero-fibrinosa) presents a slightly cloudy 
fluid, poor in cells, which has a grayish-yellow or grayish-CTeen color, 
and is interspersed with small, more or less profuse masses of fibrin. 

In pericarditis purulenta, the fluid is ricn in cells, and presents the 
opaque, greenish-yellow constitution of pus. It may exceed three liters 
in amount. In such cases, after removal of the sternum and adjacent 
cartilages of the ribs, the intact pericardium forms an elongated, round, 
tense body, in which fluctuation is made visible upon slight shock. It 
is evident that considerable enlargement of the pericardium will have an 
effect upon adjacent or^ns. The lower lobe of the left lung in particu- 
lar is often compressed into a small space, and deprived of air. But we 
rarely have to aeal with a purely purulent, but usually with a fibriiio- 
purulent pericarditis, the fibrin being deposited in part upon the surface 
K)t the pericardium, in part freely movable in the fluid m the form of 
flakes and threads. Purulent pericarditis develops especially when the 
inflammation is due to pyaemic procogses, or to the perforation of pus 
from neighboring parts. 

Pericarditis haemorrhagica arises usually from dyscrasic causes. It 
ma^ be looked for in cancer and tuberculosis, scurvy and morbus macu- 
losa Werlhofii, the hemorrhagic forms of variola, morbilli, scarlatina, 
more rarely in Bright's disease. In recent cases, the pericardium is 
filled with unchanged and partly coagulated blood, the quantity of 
wliich may be so great that the otlier internal organs are strikingly 
anaemic. In older cases, wo find a brownish-red fluid, in which the reel 
blood-globules are dissolved in great part, and their coloring matter set 
free. There are also various combinations and gradual transitions to 
other forms of pericarditis. Thus, in fibrinous pericarditis the fibrin is 
often speckled in a striking manner with dots of blood, and a serous or 
purulent exudation may also be colored more or less red from an admix- 
ture of blood. 

Like all other inflammatory processes, those of pericarditis depend in 

the main upon the blood-vessels and their contents. Dilatation of the 

vessels, exudation of the fluid constituents of the blood, emigration of 

• white blood-globules, rhexis of the vessels, and diapedesis of red blood- 

S'obules are tlie chief factors. According to the researches of Chapman, 
uench, and Rindfleisch, a portion of the pus corpuscles in the exuda- 
tion is produced by proliferation of the nuclei of the endothelium of the 
pericardium. linger the microscope, the fibrin is found in the shape of 
intertwined threads or granular masses which include round cells in 
greater or less number. The cells are especially abundant in the deeper 
layers of the fibrin which is situated on the surface of the pericardium. 
The tissue proper of the pericardium is also infiltrated with pus cor- 
puscles, which are more abundant the more we approach the surface. 
Pus corpuscles form the chief cellular constituent of the serous and 
purulent exudations. Not infrequently they are in a oonditiou of fatty 
degeneration. In addition, there are free nuclei, granular detritus, a 
few free drops of fat, or larger accumulations of &t. Here and there 
are elements of an endotheli^ character. 
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In a recent hemorrhagic exudation, the blood-globules are unchanged. 
After a time they are dissolved, and fatty cells and hasmatoidin crystals 
may form in the clots. 

Peter reports that he observed thickening and extravasations in the 
neurilemma and granular degeneration of the medullary sheaths in the 
phrenic nerve, so far as it is connected with the pericardium. 

Pericarditis presents manifold sequelaB and terminations. Changes 
can be detected almost invariably in the layers of the heart muscle next 
to the pericardium. They look peculiarly dull and pale, occasionally 
are speckled yellow and marbled, and are flabby and brittle. Under the 
microscope we recognize marked fatty degeneration, many fibres being so 
profusely infiltrated that their true structure is destroyed. Deeper down, 
the fatty degeneration passes gradually into a condition of cloudy swell- 
ing. The superficial layers of muscle presant not infrequently a profuse 
infiltration of the connective tissue bands with round cells. 

In purulent pericarditis superficial ulcerations may form upon the 
surface of the pericardium, and spread occasionally to the upper layers 
of the heart muscle. Perforation of the pus externally (total pericardial 
fistula) may also occur, though very rarely. The pus sometimes follows 
a very peculiar course. Sabatier observed perforation of the pus in the 
lower part of the neck, immediately beneath the left clavicle, and Fabri- 
cius described a perforation in th^ second right intercostal space. Rich 
recently reported a case in which perforation of the sternum occurred 
with the formation of a praesternal abscess as large as an apple, and 
Wyss had previously reported a case of pericardial fistula of two years^ 
standing with perforation through the ribs. 

Nor can we deny the possibility of the rupture of the pus into adja- 
cent cavities and organs. 

In certain cases the inflammation extends to the outer surface of the 
pericardium (pericarditis externa). The inflammatory process may thus 
extend to the mediastinal connective tissue, or the adjacent pleural sur- 
faces. In the former event, the connective tissue may present merely a 
marked injection and moisture, but diffuse purulent infiltration or cir- 
cumscribed abscesses may also be present. 

A very dangerous condition develops, if pus, more rarely blood, 
decomposes in the pericardial cavity and becomes ichorous (pericarditis 
putrida). This is to be looked for, in particular, Avhen air has entered 
the pericardium, when the pericarditis is caused by pyasmic or septic 
processes, or when decomposed and ichorous masses have ruptured^ into 
the pericardial cavity, as may readily happen in cancer of the oesophagus 
and stomach, or pulmonary cavities. Under such circumstances, the 
exudation has a nauseous, cadaverous odor. Under the microscope the 
cells are found, in great part, in a condition of granular degeneration. 
We also find a large number of schizomy«ietes, frequently also delicate 
crystals of the fatty acids, grouped in places into sheaves or alveolar 
formations. 

It is evident that the terminations and sequete of pericarditis cannot 
be separated sharply from one another. The most favorable termination, 
of course, is complete absorption of the exudation and a return to the 
normal, but this rarely happens. 

Thickenings of the pericardium are left over in many cases. They 
constitute white, fibrous patches, which may be exceedingly hard and 
almost cartilaginous in consistence. They are termed tendon spots. 
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maculaB tendinae, albidae, lactesB, although the majority of them, as we 
will see later, are not purely inflammatory in their origin. 

In other cases, the surface of the pericardium presents villous or 
polypoid connective-tissue formations, which occasionally are densely 
aggregated in astonishing numbers. It also seems as if constrictions 
sometimes occur in certain villi, and that the latter enter the pericardial 
cavitv as free bodies. 

Connective-tissue bands and membranes form very often in the course 
of pericarditis, and connect the opposed surfaces of the pericardium 
(pericarditis adhaesiva). In such cases the fluid portion of the exudation is 
absorbed, tlie fibrin undergoes granular and mucoid degeneration, and 
disappears in part, while the cellular elements are organized into con- 
nective tissue, and are vascularized by the underlying pericardium and 
e]Mcardium. These changes, if they are not too extensive, are capable 
01 recovery, inasmuch as the svnechiae are stretched, thinned, and finally 
torn by the movements of the lieart. We observe partial synechia most 
freouently in the vicinity of the large vessels. 

The connective-tissue adhesions sometimes extend over the entire 
pericardium, giving rise to complete obliteration of the cavity (concretio 
pericardii). 

If the absorption of the pericarditic exudation is not complete, and a 
free formation of fibrous adhesions ta^es place, the pericardial cavity is 
converted into a meshed space, the chambers of which are filled with 
fluid and partly solidified exudation. 

If the exudation is purulent, the fluid constituents of the pus may be 
entirely absorbed, while the cellular remainder dries, disintegrates, and 
is converted into a cheesy mass. If this is infected with tubercle bacilli, 
numerous tubercle nodules sprout up and are especially abundant in the 
new-formed adhesions. In oth^r cases the clieesy mass undergoes calci- 
fication, and if the latter is very marked, the entire heart maybe inclosed 
in a sort of calcareous cloak. 

Sero-fibrinous pericarditis is the most frequent form of the disease. 
Among 324 cases of pericarditis, upon which autopsies were made at the 
Berlin Charity from 1866-1876, Breitung found the following relations: 

Pericarditis sero-fibrinosa, 108 

" haemorrhagica, 30 

" purulenta, 24 

'^ tuberculosa deuteropathica, . . • . 24 

tuberculosa idiopathica, 2 

adhaesiva partialis, Ill 

*' totalis, 23 

'^ ossificans, 2 

324 

The other anatomical changes found in those who have died of peri- 
carditis depend in part upon the primary disease, in part they are the 
result of venous stasis, as shown in congestion of the organs, oedema of 
the lungs, enlargement of the liver, etc. 

III. Symptoms. — Although it is usually very easy to recognize Pan- 
carditis by the aid of physical examination, it is impossible to do so irom 
the subjective complaints and other clinical symptoms. Hence we should 
never fail to make a repeated examination of the heart in certain dis- 
eases, particularly in acute articular rheumatism. 
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DISEASES OF THE PERICARDIUM. T 

The physical diagnosis of pericarditis is based on three cardinal symp- 
toms: a, tne presence of pericardial friction sounds; by the shape of the 
area of cardiac dulness; c, the character of the apex beat. 

a. We may diagnose pericarditis with certainty from the mere pres- 
ence of a pericardial friction sound. For, although statements have been 
inade that tubercle, cancer, milk-spots, and even calcification of the 
coronary arteries, and abnormal dryness of the surface of the })ericardium 
have given rise to friction sounds, these conditions are so extremely rare 
that they do not change the diagnostic significance of pericardial fric- 
tion sounds in pericarditis, and it may be maintained that almost all 
such sounds are pericarditic. The acoustic character of the sound varies. 
In many cases it is a brief, gentle rubbing, as if the finger is passed 
lightly over taffeta or silk paper; in others it has a strikingly hard, dry, 
creaking character, reminding us of the creaking of a snowball, or of a 
bent piece of new leather. If the sound is very loud, it may be heard at 
some distance from the thorax. Under such circumstances it is felt not 
infrequently as fremitus, or the patients state that they experience a 
sensation of rubbing in the cardiac region. If large, smooth-walled 
cavities are near the heart, for example, pulmonary cavities, pneumo-tho- 
rax, stomach and transverse colon distended with gas, the resonance may 
impart a metallic quality to the friction sound. 

The pericardial friction sound is characterized in many cases by the 
fact that it is not continuous, but is composed of several parts. As 
Traube has shown, we can generally distinguish three interruptions dur- 
ing a complete heart beat, one of wliich is presystolic and coincident 
with the contraction of the auricles, while the two other louder ones are 
synchronous with systole and diastole otf the ventricles. At times, some 
parts are interrupted still further and produce, to a certain extent, the 
impression of fine rAles (evidently adhesion sounds). It must also be men- 
tioned that the intensity of the sounds presents striking changes. Stokes 
drew attention to the fact that, upon strong pressure with the stetho- 
scope, the friction sounds become louder, inasmuch as the surfaces of 
the pericardium are thereby approximated, and the friction is facilitated. 
As a matter of course, this phenomenon is more distinct the more flexible 
and yielding the thorax is (in children and females). Under certain cir- 
cumstances friction sounds may be produced temporarily by pressure, 
although without it no abnormal sounds are heard, and the pericarditis 
has apparently run its course. The pressure should not be excessive, 
however, for Friedreich has shown that this interferes with the move- 
ments of the heart and diminishes the intensity of the friction sound. 
The intensity of the sound is also greatly influenced, as a general thing, 
by the position of the body; so that it may be heard only in the sitting 
position or when the body is bent over forwards, and may be absent in dor- 
sal decubitus. This is owing to the fact that the layers of the pericardium 
are approximated in a different degree in the various positions of the 
body. Finally, the intensity of the friction sound is affected by the 
respiratory movements, being increased during inspiration and dimin- 
ished during expiration. This is probably explained by the fact that, 
on account of the inspiratory distention of the lungs and contraction of 
• the diaphragm, the surfaces of the pericardium approach one another, 
80 that more vigorous friction is facilitated. Exceptions to this rule are 
rare. For example, Lewinski has described a case in which, on account 
of adhesions between the pulmonary and mediastinal pleura, the peri- 
cardial friction sound was increased during expiration. 
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Wo mtiflt be carerul not to estimate the intensity and extent of the 
fnflxtmmat^)ry process from the intensity of a pericardial friction sound. 
hi iHsrwmH who have died of Bright 's disease, I have observed several 
iimcH that very loud friction sounds corresponded to very slight and cir- 
rmmNcribed changes in the pericardium. JSven when the friction sound 
in yary loud, it very rarely, as opposed to endocardial murmurs, extends 
beyoiirl the region of cardiac dulness. Indeed, in not a few cases it is 
confini;rl to a space hardly as large as a thaler, so that it is inaudible even 
tt Cijfiti metre beyond this spot. 

The development of the pericardial friction sound is readily under- 
hU}4kI. It is evidently owing to the fact that the surfaces of the pericar- 
dium are deprived of endothelium and have become roughened, so that 
during the movements of the heart, the rubbing of the rough surfaces 
pro«lu(;eH a scratching, scraping sound. Friedreich has shown that 
roughness of one pericardial surface suffices to produce a friction sound. 
A>* th(5 Hrnt inflammatory changes develop commonly at the base of the 
hi^rt and near the great vessels, it is not astonishing that friction sounds 
urn heard there first, or exclusively. They are most frequently heard, 
therefore, over the middle third of the sternum and immediately adjacent 
to the k'ft edge of the sternum, in the third and fourth left intercostal 
Hfmces. Ah a matter of course, the friction sound can only be produced 
wliere the [>ericardial surfaces are in contact with one another. If they 
are iK^parated by fluid exudation, the possibility of its development in 
Kuch plar:e« is lost. But this does not mean that a friction sound is never 
heard when fluid exudation is present in the jpericardium, since the con- 
ditions for its development may be present above the fluid. According 
to Cejka, a friction sound may be heard and felt when the pericardium 
rontains as much as 1,000 ccm. of fluid. In exudative pericarditis a 
friction sound is produced most fre(^uently at the beginning and end of 
the disease. In the latter event it is a favorable prognostic sign, since 
it indicates the occurrence of absorption. Nothing can be predicated 
concerning its duration ; sometimes it lasts a few minutes or hours, 
sometimes many weeks. 

if. The area of cardiac dulness assumes a shape which is characteristic 
of {)ericarditi8 when the inflammation has led to the formation of a large 
amount of fluid exudation. This symptom, therefore, is opposed, to a 
certain extent, to that just described; for while the dulness changes the 
more the greater the amount of fluid in the pericardium, the latter con- 
dition is apt to cause disappearance of a friction sound. 

The shape of the area of cardiac dulness depends on two circumstances. 
The greater the amount of fluid in the pericardium, the more its size in- 
(jreases, and, with it, the extent of the cardiac dulness. But we must not 
forget that in a pericardium filled with fluid, the heart, as the heaviest 
part, occupies the lowest position in all positions of the body. The 
minimum amount of fluid necessary to produce a change in the cardiac 
dulness varies partly according to the individual, and also according to 
the condition of the adjacent organs, i. e., according to the mobility of 
the anterior borders of the lungs. Under especially favorable circum- 
stances it is possible to determine by percussion the presence of 100 ccm. 
of fluid. 

If fluid exudation is formed, it accumulates first at the base of the 
heart between the anterior parietal layer of the pericardium, and the 
large vessels. Almost at the same time there is an accumulation of fluid 
along the diaphragmatic part of the pericardium. This change is recog- 
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rsiized iin perciiHsJonby the fact thut the greater (relative) cardiac dtiliicss 

Cextends. at its lower border, beyond the left mammary line and the right 

E^ge of the Bterniim, and that u very marked and exteneive diiliiess iil.=u 

f appears at the base of the heart. The more the fluid increases in amount 

within the pericardium, the more it epreads in all directions, extending; 

between the anterior surface of the heari and the pericardium, and thus 

separating the heart from the anterior thoracic wall. The antcrigr 

borders of the lungs are also dislocated, being pushed to the outside by 

the distended pericardium. A greater part of the anterior pericardiel 

i^urface than under normal conditions i= therefore in contact with the 

inner surface of the thomx. The cardiac dulneas therefore extends in 

all directions. Superiorly, it may extend to the second, even the first 

left costal cartilage; ou the right aide il may pass beyond the mummury 

I line, and ou the left side it may touch the axillary tine. It also enlarges 




i 
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Slferiorly. so that the lower border of canliao dulnesa may extend to the 

Ighth left rib. Under such circumstancus the pulsating heart may be 

jCBsionally reached with the fingers from the left hypocliondriiini and 

teepigafltrium, and isfelt aaarhythmicully palsatiug, prujectingtumor, 

ie semilunar space must therefore diminish in size. The shape of the 

krdiuc dulness changes from the normal triangular' to a (luudrilatemi 

; properly speakmg, trapezoidal fignre (vide Fig. 1). The right and 

t sides of the figure pursue a different course, the former passing 

■uptly from above downwards, the latter inclining more gr»dnallv. 

t must also be noted that, according to Oorhardt. the extent of tfie 

irdiac dulness varies in the erect and recumbent positions, inasmuch us 

f may increase onu-third to one-half in height in the former position. 

The email (absolute) cardiac duluesa and the cardiac resistance aiBO 

lU exudative pericarditis. 
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Kxtousivo exudation into the pericardial cavity may be detected by 
othor inothodrt of physical examination than percussion. 

Ou ins|HH^tion, the preecordial region is often found enlarge", indeed 
tho onlargi»mont (vousaure) extends not infrequently beyond the region 
of tho hoart, embracing a large part of the left thorax and a part of the 
rijfht half of t ho thorax lying next to the sternum. The dilated portions 
art) notioiuiblo on account of the dilatation of the intercostal spaces ; the 
left nipple is higher than the right ; the skin is peculiarly tense, devoid 
of foUlM and shining, and, if the fatty layer is not too thick, the subcn- 
tauiM)U8 veiuK appear like bluish strands. The dilated portions take very 
lillh» ov no |mrt in the respiratory movements. As a matter of course, 
the dilatation is so much more marked the greater the amount of exu- 
dation and tho more yielding the thorax, so that it is especially well 
ntarked in children and women. But it must not be forgotten that the 
dilat4ittou is not an exclusive effect of pressure. We must also take into 
oottnidemtion the inflammatory paresis of the intercostal muscles, since 
the dilatation is sometimes greater than we would expect from the 
amount of fluid. 

In many cases the movement of the heart is not visible, in others a 
difTiiHo systolic elevation of the entire praBcordial region is noticeable. 
It Mometimos happens that a sort of wave movement is observed if the 
intercostal muscles are broad and thin, and this cannot be attributed to 
a diivetly visible movement of the heart muscle, but is dependent on a 
wave-liko movement of the fluid. This phenomenon is so rare that very 
oxiwriencod writers have denied — ^thougn erroneously — its existence. 

T\\^ ])Osition of tho patients must also be noticed. In almost every 
case they assume an elevated dorsal position, usually inclined to the left 
nido, while they suffer from dangerous dyspnoea in the recumbentposture, 
or when I^^ing on the right ride. This is not astonishing in view of the 
fact that m tho right lateral position the right lung is hindered in free 
respiration on account of the weight of the body, while the left lung in 
all cases takes very little or no part in respiration. Very unusual posi- 
tions of tho body are sometimes assumed. In one case the patient could 
combat tho dyspnoea only by bending forward on his hands and knees. 

On palpation we are struck with the fact that the integument of the 
praecordial region can be raised into folds less readily than on corre- 

rnding parts of the right half of the thorax. In a few cases slight 
►ressions in the skin remain after pressure, showing the existence of 
slight oedema. But we may not conclude therefore, that the pericardial 
exudation is purulent, for it is often merely an iniflammatory collateral 
<Bdema causea by the pericardial inflammation. Vocal fremitus is absent 
in the region of dulness, or is felt very feebly at its borders. Pressure 
upon the dilated portion of the thorax does not always give rise to pain. 
Some authors state that they have felt fluctuation in the intercostal 
spaces. 

Peter has attached importance recently to a local elevation of tem- 
perature in the praBCordial region. While the temperature of the skin 
m this locality in healthy individuals is 35.8-36° C, in pericarditis it 
may reach 37.8-38.7° C. and occasionally exceeds the axillary tem- 
perature. 

Among the phenomena recognized on percussion, we must also con- 
inaer those produced by pressure on adjacent organs. The lower lobe of 
the left lung is not infrequently compressed to such an extent that a 
dull, or dull tympanitic percussion note is heard over the lower half of 
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the left dorsal and lateral surfaces. The compression may be so great 
that the left upper lobe projects like a hernia above the clavicle, reri- 
carditis is readily differentiated from left-sided pleurisy with effusion by 
the fact that the vocal fremitus is not diminished, as in pleurisy, but in- 
creased. Mistaking it for pneumonia can also be avoided, for, although 
dulness and bronchial breathing are common to both affections, conson- 
ant rdles are absent in simple compression of the lungs. It should also 
be mentioned that at the periphery of the cardiac dulness the transition 
from the flat percussion note to the loud pulmonary note is effected by 
means of a tympanitic note, which is also explained by compression of the 
anterior border of the lungs. A slight, dull tympanitic percussion note 
is heard occasionally at a very early period in the first and second left 
intercostal spaces, and this may precede for several days the development 
of the characteristic cardiac dulness. Percussion shows not infrejmently 
that the left lobe of the liver is pushed downwards, the result, evidently, 
of the unusual weight of the pericardium. 

Upon auscultation, we are struck most forcibly by the fact that the 
heart sounds are extremely weak because the fluid on the anterior cardiac 
surface impedes the conduction of the sounds to the thoracic walls. 
Oendrin states that aegophony is heard on auscultation of the prsBcordial 
region when the patient is sitting erect and slightly bent forward. But 
•in such cases the amount of fluid must be considerable. 

c. The apex beat will be characteristic of pericarditis only when the 
pericardium contains fluid exudation. This is shown in two ways, by 
the gradual disappearance of the apex beat, and also by the fact that 
cardiac dulness extends to the left, beyond the apex beat. 

The gradual disa])pearanco of the apex beat is owing to the fact that 
the fluid, the more it accumulates, inserts itself between the anterior 
surface of the heart and the wall of the thorax. The apex beat may dis- 
appear in the absence of pericarditis, when the contractions of the heart 
lose their power, but the pulse then becomes very small and feeble, in 
contradistinction to what occurs in pericarditis. In exudative pericar- 
<litis the apex beat can be felt not infrequently when the patient sits 
orect and slightly bent forward, the heart being thus brought in con- 
tact with the thorax. 

The cardiac dulness extends beyond the apex beat because the dis- 
tended pericardium no longer confines itself to the boundaries of the 
heart, but extends beyond them in all directions. 

A less characteristic peculiarity of the apex beat is its excessive 
-capacity for dislocation in a lateral position of the body. This is the re- 
sult of the unusually large dimensions of the pericardium, and of the 
fact that the heart, on account of its weight, falls, in a lateral position 
of the body, in a corresponding direction. 

The remaining symptoms of pericarditis are by no means so important 
as those just described. The least reliable are the subjective 8ymj)toms, 
and physicians connected with large hospitals will have found at times 
that patients with large pericardial exudations enter the ho8])ital, com- 
plaining indeed of feeling sick for some weeks, but still able to go about, 
and compelled only recently to enter the institution on account of 
increasing dyspnoea. 

Pain in the praecordia develops not infrequently during pericarditis. 
It is most severe when the fluid exudation is small in amount, while it 
often moderates into a feeling of dull pressure and tension when the 
accumulation of fluid is considerable. Tlie pain occasionally radiates in 
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-ilfferent direotioiia so that the patient is annoyed by painful sensation:^ 
in the back, loft arm, oven in the left auricular region, epigastrium and 
ambilical region. ' 

The patients complain usually of palpitation of the heart, which is 
either conHtaiit or aopears after slight motion, often after a change of 
position. It is usually associated with a feeling of oppression, anxietv,. 
And dyspncDa. 

The dyspnoja may also be constant. Pericarditis impedes the action 
of the heart in many ways. We have already referred to the fact that 
the heart muscle does not remain unaffected by the inflammation of the 
pericardium. In addition, a copious exudation exercises pressure on the 
h«irt. This affects particularly the thin-walled venae cavae and auricles, 
giving rise to venous stasis. But the large arteries are not unaffected, 
And the arterial efflux from the heart is obstructed. The dyspnoea is 
aLso increased by the compression of the adjacent portions of the lungs. 

Profound syncope occurs occasionally, especially when the patients 
suddenly assume an upright position (anaemia of the brain), and this 
may be tlie immediate cause oi death. In other cases, signs of cerebral 
congestion appear; the patients grow drowsy and stupid, become deliri- 
ous, and are attacked occasionally with convulsions — symptoms which 
present a grave prognosis and not infrequently precede death for a short 
time. 

In rare cases hoarseness is produced, and is shown by the laryngo- 
scope to be the result of paralysis of both vocal cords. In other cases 
the left vocal cord alone is paralyzed, a phenomenon readily explained by 
pressure of the exudation on the left recurrent nerve. If the right re- 
current is also paralyzed, we may suspect compression by the enlarged 
reins. 

Disturbances of deglutition have been observed much more fre- 
quently. They could rarely be attributed to compression and stenosis 
of the CBSophagus by the distended pericardium. In certain cases they 
seemed to bo the result in part of inflammation of the pneumogastric, 
in part of inflammation of the muscular coat of the CBsophagus. Gen- 
drin mentions that certain patients were affected with pharyngeal spasm 
at the mere sight of fluids (pericarditis hydrophobica). 

Bourceret proved by experiments on animals that, in addition to 
the pneumogastric, the phrenic nerve may also be inflamed in pericar- 
ditis. To this we must attribute, in the main, the hiccough and vomit- 
ing, though the mechanical irritation of the diaphragm and stomach by 
the abnormally heavy pericardium must not be underestimated. 

When the sensation of pain is absent, it may be produced not infre- 
quently by pressure in the region of the heart. Greater importance was 
attached to the pain produced by pressure in the epigastrium between the 
xiphoid process and the left hypochondrium, more rarely on the right 
siae, Gueneau de Mussy states that it may precede all other symptoms^ 
of periciirditis, and is more constant than the pain in the praecordial re- 
gion, lie attributes tliis pain and also the sensitiveness at the lower 
part of the flexors of the neck to inflammation of the phrenic nerve. 

Fever may be entirely absent, even in purulent pericarditis, but in 
the majority of cases the bodily temperature is elevated, because tlio 
primary disease is usually associated with fever. In the latter event, 
the pericarditis may only be made manifest by the fact that the fever 
rises to an unusual height. 

Tlie pulse is usually very rapid at. the onset, and is often irregular. 
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jithoiit losing strength. This phenomenon is properly attribnted to iti- 
ummatory irritation of the ganglionic uervous apparatus witliin the 
|(bai't muscle. The irregularities of the pulse occasioiiallv assume that 
brni known as pulsus bigemiuus, and pulgu:< alternans. lletardatiou of 
ihe pulse may be looked for when the trunk of the pneumogastrlc is im- 
plicated in the inflammatory process directly or by pressure. After the 
tiieeaee has lasted for some time the increased rapidity of the pulse usn- 
ally eontinues, but it generally loses considerably in strength, as the 
result of diminished energy of the heart. In some oases the radial pulse 
hits lieeu found to become small or disappear during deep inspiration 
(pulsus paradoxus s. pulsus inspiratione intermittens). Trnnb© also 
noticed in one ]iatient that the left carotid and radial arteries were con- 
siderably narrower than the corresponding vessels on the right side. 

With the aid of Marey's sphygmograph I have often followed the 
changes in the pulse for .weeks. The recoil elevations are usually very 
marked, so that a typical dicrotic pulse may result, while tlie elevations 
of ehisticity become less or disappear. The pulse curve iuJicaies, there- 
lore, considerable diminution of vascular tension. 

Fro. a. 

ulreeurreorriBhi raaialarWiT In spro-flbrlnoai. npywiia) perloftrilitia. Tlilrrt Jayof Ihcdia- 
afl>c. 4iillin7Wiiipur«tu™ar.M"i;. 

Fig. 2 is taken from a case in which the pericarditis followed a slight 
eft-sided pleurisy. The disease was apyrexial, lasted seventeen days, and 
he sphy^mographic examinations were made daily. The elevations due 
elasticity gradually made their appearance a long time after the dis- 
ippearance of the pericarditic symptoms. (Compare Fig. 3.) 

In curre of rlRlit radial u-tery In «ime pa.ient. r. elcallon ot r«oll ■ e'<". ar<t <u.J tecoDd 

. A« a rule, the cervical veins are extremely dilated, a proof of the 
liniction of the venous flow to the heart. They often pr*ent undu- 
Wy movements, and Stokes and Friedreich dai^ to have observed a 
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tnie venoii3 pulse. But Biegel has recently emphasized that this can- 
not be a recurrent or positive wave of blood in the cervical veins, but i* 
a negative venous pulse, produced by the temporary stasis in the out- 
flow from the veins associated with the movements of the heart. 

Systolic cardiac murmurs are heard not infrequently. They may be 
the result of the fevor, degeneration of the heart muscle, compression 
of the large arteries, or a complication with endocarditis. Skoda men- 
tions that lie has sometimes heard a reduplication of the second sound 
over the aorta and pulmonary artery, and, according to Cejka, the first 
aortic sound is occasionally absent — a phenomenon attributed by him to 
inflammatory changes in the walls of the aorta. 

Stasis in the veins is also shown by the color of the skin, the cheeks, 
lips, and visible mucous membranes presenting a cyanotic discoloration. 
At the same time the skin is usually pale, and if a large hemorrhagic 
exudation has occurred suddenly (as in scorbutus), the patients are as 
pale as a corpse, and look like one dying from hemorrhage. 

The respirations are almost always accelerated. They are usually 
superficial, and accornj)anied not infrequently by expiratory moaning. 
Attacks develop occasionally in Avhich the dyspnoea reaches an unusual 
height, so that the majority of the auxiliary muscles of respiration are 
brought into play. The alas nasi are dilated shortly before each inspira- 
tion, the larynx descends, and the contracted flexors of the head appear 
as firm, rigid strands under the skin of the neck. The expression oi the 
face is anxious, and distinctly manifests great terror. . The urine is 
generally scanty, has a saturated color, strongly acid reaction, and high 
specific gravity. Upon cooling, it very often deposits a reddish, granu- 
lar, brick-dust-colored sediment, which consists of uric acid and urates, 
and is readily dissolved on the application of heat. Traces of albumin 
are found not infrequently. The albuminuria increases when the heart 
muscle becomes incapable of function, and casts are then found in the 
urine. 

Symptoms of stasis are also manifested by the development of oedema, 
enlargement of the liver, ascites, hydrothorax, bronchial catarrh, occa- 
sionally hemorrhagic infarctions (hjemoptysis). Finally, the patients, if 
our measures are unsuccessful, die with symptoms of pulmonary 03deina, 
or the previously mentioned symptoms of cerebral congestion, or the in- 
creasing external and internal dropsy. 

With regard to the extent of the inflammation, we distinguish cir- 
cumscribed and diffuse pericarditis, clinically as well as anatomically. 
But we must not infer, in those cases in which the disease is manifested 
only by a very circumscribed friction murmur, that the inflammation is 
restricted to this locality, for the autopsy usually shows that the inflam- 
matory process extends far beyond it. 

With regard to the duration of the disease, we distinguish acute and 
chronic pericarditis, though there is no sharp boundary between these 
forms. Under certain circumstances, pericarditis is rapidly fatal. In 
the scorbutic form^ which occurs particularly in the northern provinces 
of Russia, death has been observed within twenty-four hours. Pericard- 
itis with a slight effusion of fluid may recover in a few days. The 
average duration of acute exudative pericarditis is one to two weeks. If 
it lasts more than four weeks it may be termed chronic, though partial 
absorption of the exudation not infrequently occurs temporarily. 

The recovery of pericarditis is shown by the gradual diminution of 
the febrile movement, the amelioration of the respiratory disturbances. 



^BISEASKS OF THE PEBIGABDIUIC. 15 

the resolution of the local changes in the hearty and profuse diuresis. 
Some authors maintain that distinct retraction of the prascordial region 
is visible after absorption is completed. A striking irritability of the 
cardiac nervous system persists for a long time, so that slight bodily or 
mental exertion accelerates the movements of the heart to an excessive 
degree, and renders them irregular. 

IV. Diagnosis. — The reco^ition of pericarditis is based on the 
three cardinal symptoms, and is not difficult in the majority of cases. 
Errors result when one of the three symptoms is mistaken for some sim- 
ilar one, or when, for some reason, their development is impossible. 

a. Pericardial friction murmurs may be mistaken for endocardial 
murmurs. A mistake is especially apt to be made when the friction 
murmur is gentle and soft, or the endocardial murmur is very harsh. In 
many cases, however, the character of the murmur is decisive, the peri- 
cardial murmurs being drv and rubbing. Furthermore, the latter ap- 
pear to be superficial, while endocardial murmurs, to a certain extent, 
come from the deeper parts. Pericardial murmurs are intensified by 
moderate pressure, while endocardial murmurs are unaffected; upon ex- 
cessive pressure, both kinds of murmurs are enfeebled, on account of in- 
terference with the movement of the heart. During deep inspiration, 
endocardial murmurs almost always diminish in intensity, while peri- 
cardial mumurs are intensified. But exceptions to this rule occur, and 
Traube showed that endocardial murmurs may be increased in inspiration 
on account of an increase of the intracardial blood pressure, while Lewin- 
ski, on the other hand, observed expiratory increase of pericardial mur- 
murs when extra-pericardial adhesions of the lungs were present. The 
occurrence of murmurs only in a certain position of the body, particularly 
when erect and bent slightly forwards, favors the diagnosis or pericardial 
murmurs, though this phenomenon is also observed, in rare cases, in 
endocardial murmurs. But special attention should be paid to the 
rhythm of the murmurs. While endocardial murmurs are associated 
strictly with the different phases of the cardiac revolution, and are 
stricly diastolic, systolic, or presystolic, pericardial murmurs drag along 
after the different phases, and not infrequently are inserted between 
them. It may also be mentioned here that it is not rarely impossible to 
hear endocardial murmurs alongside of pericardial murmurs, and that 
the former often are not audible until the latter have disappeared. 

Mistakes in the localization of the friction murmur must also be 
avoided. If the pleural or peritoneal surfaces in the neighborhood of 
the pericardium are roughened, the movements of the heart may be com- 
municated to them, and give rise to friction murmurs, associated with 
the cardiac movements. Murmurs of the former class are known as pleuro- 
pericardial or extra-pericardial murmurs. They are heard most frequent- 
ly along the anterior border of the left lung, especially in the vicinity 
of the apex beat, L e., along the tongue-shaped prolongation of the left 
lung. It is characteristic of these murmurs that they are composed, to 
a certain extent, of two parts, one of which is associated with the move- 
ments of the heart, the other with the movements of respiration. 
During deep respirations they increase in intensity, and present the 
character of a pleural friction sound. If the respiration is checked at 
the height of deep inspiration, the murmur usually disappears in a very 
short time. If respiration is checked at the end oi expiration, the peri- 
cardial element becomes very distinct, and during the next few contrac- 
tions of the heart the murmurs seem to be entirely dependent upon them* 
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1'hov «)i!U\p)HHir Afrain after three to six cardiac contractions^ and do not 
vxHil^lHHir until afu^r renewed respiration. 

A ivri^vinliACO-dmphragniatic murmur in tubercular peritonitis has been de- 
hx'HUhI l\v KmintnxliMUM. the friction sound being pixxiuced between the rough- 
<^i^«hI Mir(iiiH« of the dia|>hnigm and liver by the contractions of the heart The 
dtl^Mx^ttial diagno«is depends on the absence of other symptoms referable to 

IVs^pito other favorable oonditions, pericardial friction sonnds will re- 
main al^'nt if extensive adhesions of the pericardinm, particularly on 
th<» HUtorior surface, are present, as the result of previous inflammation. 
if >K^ hAVt> n>a8on to suspect the existence of pericarditis, we should not 
f^i) to AMiroh for friction sounds in different positions of the body, and 
under the application of pressure. 

K DiajSTHi^stic errors concerning the characteristic cardiac dnlness 
miiy result from the fact that it is absent desnite the presence of a large 
timount of fluid, or that it may be simulatea by affections of adjacent 

organs* 

The characteristic cardiac dnlness remains absent if the anterior sur- 
face of the heart is adherent to the parietal layer of the pericardium. In 
•uoh c«i«^ the exudation may collect in the posterior part of the pericar- 
dial Oiivity. which is converted occasionally into remarkablv large cvst-like 
»)Mi\\^ l>iflioulties in diagnosis are owing* occasionally to tlie fact tliat the 
anterior e^lsn^s of the lungs are adherent^ so that they are not pushed 
Wk when tluid accumulates in the pericardium. Although, under such 
oirvnimst^noes^ the small (absolute) cardiac dulness does not increase, the 
Ur^^ \rvlative^ cardiac dulness, and the cardiac resistance, are unusually 
gr>\it« and a mistake is usually avoided by those who do not relv exclus- 
ively on the determination of the small caniiac dulness in the diagnosis 
of lio«rt di^seases. These remarks also hold good concerning the exist- 
ence of advanced pulmonary emphysema. 

Among diseases of adjacent organs, encapsulated pleurisv and infiltra- 
t ration ofthe edges of the lungs may simulate pericarditic dulness. But 
lEQch dulnetss is usually more irregular and. in diseases of the pulmonary 
parenchyma, increased fremitus, bronchial breathing, and consonant 
r&le$ readily pn^vent a mistake. Aneurisms and mediastinal tumors 
may also bea source of error, although the differentiation is not difficult 
if we consider the dcTclopment of the disease and the other symptoms. 
IVncai^iiic dulness is distinguished from a considerable increase in siie 
of the heart itself by the fact that the ajH^x beat in ^^ricarditis is usuaUy 
feeble^ or cannot be' felt, and that it often does not reach the left outer 
biwindiarT of caniiac dulne:ss. In pericarditis, also, the cardiac dulness 
increases in height in the enect position, while it almost always remains 
anchanged when the heart increa^^^ in siie. Furthermore, the intensity 
of the heart sounds is strikingly feeble in perioaniitis. If we have ob- 
served the deveiopmen: of the disease, we will be struck with the short- 
ness of the time in which the dulness changes, as oppoe^ to muscular 
changes in the heart. 

r. Disappearance of the apex beat in pericar>iitis is distinguished 
from condiiioiis of heart failure by the character of the pulse," which 
Its sn>&ngth in pericarditis^ and diminishes in sxn^ngth in other 




The value of the fluid in the pericardium cannot be determined br 
pkyscal examinalioQ. This is decided by clinical experience, thongk 
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inistakeB cannot always be avoided. The primary affection must be taken 
especially into consideration. Pericarditis during acute articular rheu- 
matism IS usually sero-fibriuous. In pysemic and septicaemic processes 
we must expect purulent, occasionally ichorous pericarditis. A hemor- 
rhagic exudation can be looked for generally in scurvy, the hemorrhagic 
diatnesisy cancer, and tuberculosis. But in many cases the question of 
the character of the fluid must be left open. 

Finally, we must decide whether the fluid in the pericardium is the 
result of pericarditis or hydropericardium. The latter is negatived by 
the presence of inflammatory symptoms (local and general) and the 
absence of causes of stasis and of other symptoms of stasis. 

V. Prognosis. — The prognosis depends on two circumstances, the 
nature of the primary disease and the extent of the inflammatory pro- 
cess. That form which develops during acute articular rheumatism 
has a relatively favorable prognosis, while it is very unfavorable when the 
pericarditis is the result of cancer or tuberculosis. The prognosis, fur- 
thermore, is usually unfavorable in pyaemic and septicaemic processes, 
scurvy, and hemorrhagic exanthemata. 

Pericarditis as such may prove fatal in a very short time. This has 
been observed particularly in scorbutic pericarditis, in which the loss of 
blood should not be underestimated. In other cases, also, the extensive 
exudation may inhibit the circulation of the blood, so that death follows 
from excessive stasis in the venous system. Chronic pericarditis oifers 
a more unfavorable prognosis than the acute form, because the danger 
of degeneration and loss of function of the heart muscle is very great, 
and the chances of absorption of the exudation become less with the 
longer duration of the disease. 

Age, sex, and constitution are not without influence on the prognosis. 
The disease is most fatal in the first year of life (^Gendrin) and in old age. 
It also appears to run a more unfavorable course in females than in males. 
It will not surprise us that it more often terminates fatally in feeble in- 
dividuals than in strong, full-blooded ones. 

VI. Treatment. — if there are no special complications, the treat- 
ment may be restricted to suitable dietetic arrangements and local anti- 
phlogosis. The patients should be placed in a roomy chamber, which 
is aired several times a day by means of the adjacent rooms. Narrow, 
crowded apartments, the air of which is overloaded with carbonic acid, 
increase the symptoms. In winter, the temperature of the sick-room 
should be regulated by the thermometer and kept at 15° E. Excessive 
dryness of the air should be prevented by placing vessels filled with water 
upon the stove. We should give strict orders that the patient be pre- 
vented from sitting up, because fatal syncope may then result from cere- 
bral anaemia. The patient should retain the recumbent position, and 
use the bed-pan in micturition and defecation. Straining m defecation 
should be avoided, and attention paid to securing regular evacuations. 
Enemata may be necessary for this purpose. The head should be kept 
as low as is compatible with the patient's symptoms, since this prevents 
most surely the development of cerebral anaemia. 

During the first two weeks, the diet should be fluid (milk, eggs, meat- 
soups, glutinous soups of oatmeal or barley). Acid drinks, for example, 
lemonade, may be given to relieve thirst. Coffee and tea should be pro- 
hibited, as they often give rise to palpitation of the heart, but the cau- 
tious administration of beer and wine is allowable, if the patients have 
been addicted to them, and they do not give rise to any bad symptoms. 
2 
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f'erffkf*^ tnrtt pntiwuhivly npplo-jolly, should be given at dinner, par- 
f»Af»Ufl/ if M)/ini l« n Umli^uvy to constipation. If the disease is pro- 
fp^sU^\ for <#>t«frftl woitkN, iho <!iiutiouH use of beer and wine should be tried 
.f^t^t aW ftttu99inlMu^im, It niiiy tlien become necessary to give meat, 
^f^f,^H^0.utM Mtfht/ |/)viiii (o fowU (l)reast meat), venison, raw scraped beef,. 
ffh*Aj Mt.f,^\M hiuri, vitiil (lutlotri prepared over a hot fire, sweet bread, 

i't,^ U,t*^\ ttfililililoproniii wo may employ an ice-ba^ which, being- 
^4i^.*jt t,h 4 ftUut.ht IJiMHi, ifiiould cover the region of the heart as much as 
^,vm»»/uc. ^*i:«t«civ<f Mlliritf of tho bag, very large pieces of ice, and great 
■*#.;i/M of U#i; >/4|/ ttlioiihl Imi avoided. It should be refilled with ice at 
ti^iUiAK ihi*ii'»uU, ttiUt^rwims th« water will be quickly warmed after the 
,u; hiiA ih*:\U:i\, it4§ iUul f hti coM m^pHcatiou is converted into a warm one, 
iifrft ti.ntt:iu-j:it iUti |mli«iit'H HulTenngs. In the absence of ice, we may 
*:h,^tif*i **M t:t/iniiriiiitu*M, which should be carefuUv and rapidly changed. 
Ih ii^iniUuh hi JU purely antiphlogistic action, the ap])lication of cold 
ht4i*\i:t'^U:4t ihAr iU'ium ot the heart, so that existing palpitation is diminished 
/// /j/;>a|/|/<:a/d iin*\ lUn o^^tion of the heart is slowed. 

Iht: tUi:iHitt'MiU: iiKfUMures mentioned prove sufficient in not a few 
f:it^iit. If iUitm in tioUHulemhle acceleration of the pulse without diminu- 
lioh ih iu liowitr, it in well to slow the action of the heart and afford rest 
to li**: Ut^mi iiiiiitt.Ui whicii has been involved in the morbid process, bj 
iJm: kJiiftUtitiriiUou of large doses of digitalis. 

Mc limy picisc'rilie the following: 

i0hf, JijgitttliH 2.0:180 

Kali mirif. 10.0 

hymit. fciiiipl 20.0 

JM. li. H, Ttikii one tablespoonful every two hours. 

If iUt-.fi'. iri a trtndeiicy to constipation, kali nitricuni may be replaced 
\,) un <;/|iial doii^' of tartarus depuratus, the mixture being well shaken 
uh^i yiivnu in the Hamo doses as the preceding prescription. The digi- 
Uhe ehould \hs di/icontinued at once, as soon us its action is shown 
hy iUti lilowfiertH and irregularity of the pulse, and the rule holds good 
Uan'- ihom liirictly than in other cases, that the patients should be seen at 
]t:tuil twi':e a day during the administration of the drug. 

Varairin and tartar emetic will also slow the pulse, but they should be avoided, 
\feiMini*i t^iisy give rise to colliipse. 

If the pains in the cardiac region are violent, it is advisable (in ad- 
dition to the application of the ice-bag) to use leeches, from six to fifteen 
>Kjirig applied to the region of the heart, according to ibhe strength of tho 
|mti<;nt« Amelioration is produced not infreq^uently by dry or wet cups 
(five U) ten) or the application of a large fly-blister to the cardiac region. 

If violent and obstinate vomiting, hiccough, and disturbances of 
deglutition set in, or there is a marked feeling of oppression and in- 
lUimnia, the administration of a narcotic is indicated. Subcutaneous 
injections of morphine may be used to advantage: 

ftMorphin. hydrochlorici 1.0 

Aq. destillat., 

Qlycerini puri &al5.0 

M. D. S. 2-5 minims to be injected subcutaneously. 

As increased temperature may accelerate the pulse excessively and 
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favors degeneration of the heart muscle, high fever may be combated 
by the use of antipyrine (2.0 every liour until defervescence occurs, or, 
better still, 3.0-5.0 in an ounce of lukewarm water, given a*? an enema). 
Quinine (1.0-2.0) is less certain, while salicylic acid, salicylate of soda, 
and kairino not infrequently cause profuse sweats and symptoms of col- 
lapse. 

If heart failure occurs temporarily, stimulants must be employed, 
viz., strong wine (port, sherry, Malaga, Madeira, Marsalla, 1-2 table- 
spoonfuls every quarter hour), brandy, Champagne, ether (5-10 drops 
on suffar every quarter hour), or camphor internally (0.05 in powder 
every hour), or subcutaneously: 

I^ CamphorsB tritsB 1.0 

Olei Amygdalar 10.0 

M. D. S. ^1 hypodermic syringef ul subcutaneously. 

In persistent conditions of heart failure, we should prescribe nutri- 
tious food, beer or wine, and give digitalis in small doses, for example, 
fol. digitalis pulv., 2.0; kali nitric, 5.0; pulv. et succ. liquirit. q. s. ut 
f. pil. No. 30. D. S., 1 pill to be taken t. i. d. The drug should be dis- 
continued as soon as its effect is shown by slowness and irregularity of the 
pulse. 

When the symptoms of pericarditis have dis.ippeared, the patient 
should not be allowed to get up too soon, as dangerous fainting spells 
sometimes occur during convalescence. Physical and mental excitement 
should be avoided for a long time, as they are apt to be followed by pal- 
pitation of the heart. 

If the absorption of the exudation is tardy, absorbents should be 
employed locally and internally. Locally we may use tincture of iodine 
(tinct. iodi, tinct. gallarum, fia 10.0), inunctions of the cardiac region 
with iodide of potassium ointment or iodoform ointment (iodoform, 5.0; 
vaselini, 5.0). Warm compresses and repeated blisters (v. Bamberger) 
are also used. Internally we may give small doses of iodide of potas- 
sium, for example, potas. iodid., 3.0; fol. digitalis pulv., 0.5; pulv. et 
succ. liq., q. s. ut f. pil. No. 30. D.S. (1-2 pills to be taken t. i. d.). If 
these remeaies prove useless, we may resort to diuretics, laxatives, or dia- 
phoretics. Diuretics are preferable, while diaphoretics, particularly pilo- 
carpine (0.1 : 10; one syringef ul subcutaneously) often produce dyspnoea, 
palpitation of the heart, and symptoms of collapse. We may specially 
recommend the subcutaneous administration of caffeinum citrico-benzo- 
icum (caffeine, aq. destil., glycerin., aa 5.0, one syringef ul subcutaneously 
morning and evening), and also adonis vernalis (inf. adon. veru., 5: 150, 
one tablespoonful every two hours). 

In cases in which death threatens on account of the excessive amount of 
exudation or in which absorption does not occur for a long time, paracentesis 
of the pericardium should be performed and the exudation removed arti- 
ficially. If the results are not so fortunate as after the similar operation 
in pleurisy, this is evidently owing in part to the fact that the operation 
is often not performed until severe nutritive disturbances of the heart 
muscle have developed. In such cases the operation is attended with no 
special benefit, as it acts merely mechanically. It must not, therefore, be 
delayed too long. Roberts found 23 recoveries among 49 collected cases 
(47 p»er cent) and West found 36 recoveries among 79 cases (46 per cent). 
Surgical treatises should be consulted concerning the details of the opera- 
tion, and particularly as to whether puncture, incision, or subsequent in- 
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)l^i*.\on of irritating fliiidsHhou Id be performed. We will merely remarkthat 
j>yfi't«ir*r Hhould \n* performed when the exudation is serous, and best in 
i^ifi fifth K;ft int45rcoHtaI space, about 2 cm. from the left edge of the 
igUfruniit; In purulent jMjricarditis incision is indicated. 

'rh<; dineaiM; underlying the pericarditis occasionally requires special 
tn-alinent. In pericarditis scorbutica we should give styptics (ergotin, 
w^iaUi of lead, etc.) in order to check extravasation into the pericardial 
cavity. 

APPENDIX. 

a. Pericardial adhesions. Synechim pericardii. 

1. Fibrous adhesions between the two layers of the pericardium 
very often persist after pericarditis. Their etiology is the same as 
that of pericarditis. But they are found not infrequently upon 
autopsy in individuals who never presented signs of pericarditis dur- 
ing life, and we may therefore infer that extensive pericarditis occa- 
♦iionally runs a latent course. In addition, we often nnd chronic aifec- 
tioiis of the respiratory organs, particularly emphysema, phthisis, pleural 
adiiejsions, or cnrouic Briglit's disease. 

Sero-flbrinous pericarditis seems most adapted to lead to pericardial 
atlhesions. They are especially apt to develop if the inflammation is 
subacute from tlie start, and the action of the heart has been very feeble 
for a long time during the disease. They may develop very rapidly, as 
oases have been published in which the first signs of adhesion were 
noticxid eight or nine days after the beginning of the pericarditic symp- 
t<>ni8. They are observed not infrequently in the dead-house. Among 
1.003 autopsies Londot found them 61 times (G per cent). According 
to Breitung's statistics, adhesions occurred 134 times among 324 cases of 
l)ericarditiH (41.3 per cent). 

2. A(!C()r(ling to the extent of the adhesions, we distinguish partial 
and total synechia. 

Partial Hynechia occurs most frequently near the great vessels, some- 
times as thin threads and strands destitute of vessels, sometimes as ex- 
ten^»ive, tense membranes. 

In total synechia there may bo entire disappearance of the pericardial 
cavity (obliteration or obsolescence of the pericardium). Sometimes 
the connective tissue between the epicardium and pericardium is loose 
and can be separated with the fingers, sometimes it is so rigid that it 
(MiUHtitutes an indissoluble connection between the two layers. If the 
latter are not much chimged, the condition may be interpreted falsely as 
absence of the pericardium. The layers of the pericardium often pre- 
sent considerable thickenings, so that they assume a rind-like and car- 
tilaginous character. Between the adhesions are sometimes found spaces 
which are filled with thick cheesy or partly calcified masses — the remains 
i>f a preceding pericarditic exudation. In some cases the heart has been 
found inclosed almost hermetically in a calcified or ossified capsule, so 
that the possibility of movement of the heart is astonishing. 

Adhesions outside of the pericardium are observed not infrequently 
at the same time. Anteriorly the pericardium may be adherent by firm 
connective tissue to the chest- wall; posteriorly there may be firm adhe- 
iions to the aorta, oesophagus, and spinal column; firm adhesions to the 
dia})hras:ni have also been describea. Adhesions of the anterior edges 
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of the lunea and the complementary pleural einus, moet frequently o 
left side, nave been obeorved. 

The heart muscle is almost always chan^d. In it we often find 
fibrous bands (particularly inthelav^rs immediately beneath the pericar- 
dium), brown atrophy and fatty degeneration of the muscular fibres, 
dilatation and hypertrophy (often confined to tlie right heart). These 
changes depend upon pericardial adhesions only when the latter com- 
press the coronary arteries and thus interfere with the nutrition of the 
neart-muscle. In other cases the changes depend on previous pericardi- 
tis, valvular lesions, chronic diseases of the reapiratory organs or kid- 
neys. Hypertrophy in particular cannot be well explained solely hy 
pericardial adhesions. 

3. In very many cases pericardial adhesions are entirely uusaapecteil 
during life, and symptoms are often absent even in total obliteration of 
the pericardium. 

The condition is only recognized under two circumstances, either 
when the power of the heart-muscle is diminiahed. or when the systolic 
locomotion of the heart downwards ia diminished by the adhesions. In 
the former e^eut functional ciianges, in tl)e latter event physical changes 
will bo produced. Functional disturbances may be looked for particu- 
larly when the adhesions are very firm and extensive, press upon the 
coronary arteries and interfere with nutrition in such a manner that the 
power of the heart becomes insufficient. These are the same symptoms 
that develop in primary affections of the heart muscle, and in uncom- 

?ensated valvular lesions, and which we will term stasis symptoms, 
alpitation, accelerated irregular pulse, mdema, scanty diuresis, high 
specific gravity of the urine and slight albuminuria, enlargement of the 
liver, ascites, nyJrothorax, bronchial catarrh, and hemorrhagic infarc- 
tions, dyspnoaa, and cyanosis — these are the most important leatiirea of 
the clinical history. Exacerbntions and remissions alternate frequently 
until the ease terminates fatally. Duroziez recently emphasizes the fact 
that sudden death may occur (compression and closure of the coronary 
arteries?). 

The physical changes are not directly connected with the functional 
disturbances ; either may exist independently. They occur only when 
the locomotion of the base of the heart downwards is prevented hy the 
poricardial adhesions, although the heart muscle possesses auffloicnt 

Sower. If the heart contracts under such circumstances, and its long 
iameter diminishes, this can evidently not occur unless the region of 
the apex beat of the heart is removed from tho inner surface of the 
thorax during systole. But as the anterior border of tho left lung is 
unable to fill the space thus made empty, the part corresponding to the 
apes beat will be ilriven inwards danng systole by the external atmo- 
spheric pressure. The phenomenon will be much more distinct if the 
contracting heart draws directly upon the inner surface of the thorax on 
account of adhesions iu tlio neighborhood of the apex. We theu find 
that several intercostal spaces and the lower part of the sternum are 
pressed inwards at each svstole. We see, therefore, that the principal 
changes are connected with tho apex heat, and that they may vary 
from simple disappearance to extensive systolic retraction. Adhe- 
siona which do not prevent movement of the base of the heart will 
not produce the symptoms described, and, therefore, very extensive 
oyaechia may remain without symptoms, while in other cases trifling 
"" ■ ■ 1 rise to marked systolic retraction of the region of tho 
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klic projcctJon of the thoracic walls ia sometimos so vigorous that it has 
been called diai^tolic heart beat. On anscultation, also, wo often notice 
a vigorous diastolic impulse against the ear. The existence of anterior 
extra-peri cardial adhesions in addition to the intra- peri cardial udbesions 
is recognized by the fact that the apex beat does iiot change its position 
during left lateral deoubitns, because the position of the heart is entirely 
fitationary. 

Perciisaion furnishes no direct diagnostic data. But the obliteration 
of the complementary pleural space or adhesion of the anterior edges of 
the Inngs is recognized b? the absence of diminution of the small (abso- 
lute) cardiac dulness durmg inspiration; furthermore, the apox beat is 
not weakened. 

On auscultation, the diastolic jirojection of the thoracic wall gives 
Be to a duU sound, which immediately follows the diastolic ventricular 
fnnd, so that the latter appears reduplicated. The heart sounds 
e occasionally a metallic qnality, and become so loud that they are 
jard at some flistauce from the patient. This occurs from gastric 
onance, and as this requires a certain amount of space, the metallic 
l^d is heard only at times. As the heart and stomach are very close 
I one another when the pericardium is obliterated, we can readily 
(Dderstund why the heart sounds have a metallic resonance in this con- 
n. But this symptom has no pathognomonic significance, 
, We have previously stated that very many cases of pericardial 
idhesions present no symptoms, even if the pericardinm is entirely ob- 
literated. 

We can rarely, from the functional disturbances, diagnose pericardial 
adhesions with any degi'co of certainty, as the same symptoms occur in 
unoompensated valvular lesions and primary disease of the heart muscle. 
Valvalar lesions may be readily excluded if endocardial murmurs are 
absent, but the question thou remains whether we have to deal with a 

Iifimary muscular affection of the heart or with a secondary affection 
a the result of pericardial adhesions. 
r The statement made by Samuel Wilks that symptoms of inauffitHenoy 
i the power of the heart, in the absence of valvular lesions, is evidenoc 
I young persons of pericardial adhesions, in older ones of primary de- 
BDeration of the heart muscle, is correct as a general thing, but in u 
pncrete case we cannot go beyond a probable diagnosis. 
Caution must also be exercised in employing the physical symptom 
or iiurposes of diagnosis. Very little may be inferred from the absence 
'if the apex beat, since this may happen in obesity, pal mo nary emphy- 
hcma, aortic and mitral stenosis, and lu conditions of cardiac weakness; 
at all events, all these comlltions must be excluded before the symptom 
be attributed to pericardial adhesions. It can only be used In diagnosis 
we hare followed the course of the disease. It may be attributed to 
icardial adhesions if the apex beat could be seen and felt before the 
ivelopraent of a pericarditis, and disappeared J^tcr the subsidence of 
the disease. 

^ystollc retraction, confined to the region of the apex heat, cannot 
he attributed invariably to pericardial adhesions, a^ this symptom is also 
caused by other conditions. Traubc showed that it may be the result 
of abnormal folds on the pericardium. It may also occur in aortic ste- 
nosis and, according to Galvagni, in atheroma of the aorta, iuasmnch as 
the locomotion of the heart downwards is hindered on the slight recoil 
the first case, and the abnormally silight extension of the arch of the 
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aorta in the second case. When the anterior border of the left lung is 
infiitrateii and adherent, systolic retractions may also appear, because- 
the edge of the lung cannot follow the systolic contraction of the heart. 
Furthermore, if the heart has assumed an abnormal position, so that it is 
turned upon its long axis, and one lateral border is turned anteriorly, 
the other posteriorly, systolic retraction may result, because the present 
abnormal diameter shortens, during systole, from before backwards. 
Hystolic retraction in the third and fourth intercostal spaces, close to the 
left edge of the sternum, has no significance, and occurs in many healthy 
people. It is found particularly when the intercostal spaces are broa^ 
and thin, and the action of the heart is excited. 

Consequently, adhesion of the layers of the pericardium can only be 
diagnosed when the systolic retraction is not confined to the region of 
the apex beat, but inyolyes a large part of the chest-wall and lower part 
of the sternum^ and when diastolic collapse of the ceryical yeins is also 
present. 

5. The prognosis is not especially favorable. If the power of loco- 
motion of the heart is obstructed, a part of its action, which would haye 
been employed in the propulsion of the blood, is evidently lost. If the 
adhesions are of such a character that the nutrition of the heart muscle 
is disturbed, the rapid development of cardiac insufdciency must be 
dreaded. 

6. Slight adhesions may recover spontaneously. This is shown by 
autopsies in which a separation of fibrous bands has been observed. 

Treatment of the affection is useless, and we must confine ourselves 
to warning the patient against excessive bodily exertion^ to sparing and 
strengthening the power of the heart as much as possible, to ordering 
easily digested food, and to combating the threatening symptoms of 
heart failure by the cautious administration of small doses of digitalis. 

b. Mediastino-Pericarditis, Mediastino-Pericarditis fibrosa 8, callosa. 

In the discussion of pericarditis, we called attention to the fact that 
the infiamYnation may extend to the outer surface of the pericardium, 
and thence to the connective tissue of the mediastinum. The latter may 
terminate in fibrous adhesions, either in the form of threads or strands, 
or membranes and callosities. Remains of thickened purulent or cheesy 
exudation are also met with. We can easily understand that the large 
vessels of the heart are readily affected thereby, and undergo flexion^ 
torsion, and immediate or mediate adhesions to the sternum, oesophagus 
and spinal column. These changes constitute the anatomical picture of 

Mediastino-pericarditia. 

Kussmaul first showed in 1873 that this condition is capable of diagnosis 
in certain cases. The diagnosis depends on the coincidence oi two 
t-ymptoms, pulsus paradoxus s. inspiratione intermittens, and the in- 
spiratory enlargement of the cervical veins. * 

Kussmaul describes as pulsus paradoxus that form of the pulse wfiioh 
grows smaller during inspiration, and even disappears entirely during 
deep inspiration. This peculiarity is especially distinct in the graphic 
tracings of Marey^s sphygmograph (vide Kussmaul's original curve in 
Fig. 5). Kussmaul attributes this pulse to the fact that, during inspira- 
tion, the ascending portion and arch of the aorta are drawn upon by the 
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snterior and posterior fibmns adhesions,, so that the outflow of blood 
irom the lieart into the arterial Byatom is interfered with. This also 
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explains the inspiratory dilatation of the cervical veins, as the innom- 
inate veins arc also bent and narrowed b; fibroiitt adhesions. 

But the pulsus parodoxns is not fiufiicient proof of the esiatence of 
eallona mediastioo-pericarditis, as it is observed also in eindative peri- 
r-arditis, and Maixner even noticed it in extensive exudation into the left 

flcnral cavity with marked dislocation of the heart towards the right. 
I, disappeared in this case after thoracentesis, but reappeared when the 
fluid reaccuinulated. Maixncr also observed the paradox pulse in a caae 
of pyo-pneu mo- thorax, 

F, Frank observed it fret^uently in aortic aneHrigra, and in aneur- 
isms of the lareo vessels starting from the aorta (but only in the corre- 
sponding peripnoral distribution of these vessels), and in two cases of 
patency of the ductus BotalU. Frank explains the flrst case by the fact 
that a lar;^cr surface of the vessel is exposed to the intra-thoraiic pres- 
sure. In the two latter cases he assumes that the pressure in the pul- 
monary artery is diminished during inspiration, so that a portion of the 
blood j)assL>s in larger quantity through the open ductus Botalli from tiie 
aorta into the pulmonary arterv. 

Riegel found that a form of paradox pulse may be recognized in the- 
graphic tracing of the pulse of healthy individuals. The respiratory 
changes in the pulse are not distinctly perceptible on palpation, although 
Sommerhrodt states that he has observed that almost complete int«r- 
misaiou of the pulse may occur during deep inspiration in heulthy indi- 
viduals. In Fig. 6, it is readily seen that the pulse becomes small 
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during encli inspiration, though it also undergoes other changes. 
iag inspiration the rewil elevation is more distinct, and is Tower than 
'ing expiration. The elevations of elasticity, however, ure lees marked 



^^ing 



26 DISK AS F» OF THE PKRICVKDIT?!. 

durino: inspiration than dnrins: oxniration. The qnicknos.^ of the pnlse is 
also firreuter during inspiration than diirins: expiration. 

The remarks on pericardial adhesions hold jrond conceiiing' the 
termination, prognosis, and treatment of this affection. 

2. Accumulation of Gas in the PericartUum, Pnenma-pericardiun^^ 
(Pneumatosis pericardii et hydro-pneumo-j^ericardium,) 

I. EriOLOitY. — Accunuihuion of ^is within the pericardiom occnrs 
so rarely that many ex|)crienced physicians have never obeenred it. 
This condition develops when the pericardium is opened from within or 
witriout« and communicates with the external air or an adjacent air-con- 
taining orsran. As the heart diminishes in volume during each systole, 
the conditions for aspiration of air are not unfavorable if a valvular 
tistula is present. 

Among the causes of pneu mo-pericardium are: 

(f. External injuries which lay open the pericardium, for example, 
inciseil and gunsiiot wounds. But. as v. Bamberger showed in one case, 
we must not liMk u(>on pneumo-pt^ricanlinm as an absolutely 



result of an o(>eniug into the {H?ricanlium resulting from an injury. 

b. Contusion of the thorax, in which the lung and pericardiiim are 
laid ofvn on ai\H>unt of f^acture of the ribs, or the left lung, which was 
adiierent to the (vnoardium. and the pericaniium itself bun$t, and per- 
mit thr» entranoo of air into the j^rii^-aniium. 

('. F^iliu»m:iry cavities, or pyo-pneum'>t borax, when they raptnre 
into the |H?rioaniiam. 

t/. Ulcenirivo pnxvsses in the lesophagus. giving rise to an opening^ 
into the i>erioanliam, viz., cancer, diphtheritic ulcers, foreign bodies 
^fuUe ttv:ti. \\\ i»v..- o;'.se). 

e*. Vl^vrari>:i< of the stomach which, after preceding adhesion of the 
st«Muaoh and »ii;iiiliragm. i>erforato into the jvrioardium. This occurs 
parcicularly in c;w!vvr and ukvr of the stomach. Graves mentions a 
case in whioli an het>at:c ahstvss oi^erusi iuro the stomach and peri- 
car'.::*.:! v.. an 1 1 ci'-e r:<o t«.> pnciimo-ivrioan.iium. Diseases of the other 
abt.i"t:uTi:il iTvrit.s niav irive rise, in a similar manner, to this condition. 





Ca^es or ^vriotnlici* alsi> occur in whioh ^:as accucnulktetc in the 
alth«.'u^h u<> wrt'or-jkci'G b« f«>uu.l on atico|\^y. It buks been awuawd that this is 
the resHiIc of a»H.vui^ii.«cii:i>m of the exu*.ii:i«>n. But this Tiew is hoc fiiTorcd b^ 
receuc abualy^je^, which seeui to:«how- tiuic we have Co de^l with th« entnuBoa of 
air. the tisiuloo^ of^eoitT^ beiu^ overlo^^ked. 

Oc«ervaCLoas in wiiicn ^Jk5 is duid t * have developed ^poatazuMMulT are nocv 
than «ioubfifuI vprubaoiy puic-aiortecu deveiopuieuc of grk^ . 

IL AxATOMioxL Chasi^es.— If the amour.: of ^ris is not too smalU 

we are scruok. on oj.»eti:!!z :'ae thorax, bv the marsevi spheroidal tension 
•'f che ivrioaniiurn. O'l yi;v.«.':iire the s:a>escaivs iii i^atc* and withsach 
rorw as to p-.:: on: a bir-.;-^ mat oh Iic.vl iu ir-ji:: or it. Asa rule the 
pis is rV« I-cttiie I \ \ :.i ;r. I i pi^e <:: 1 • ■ \\ ■.: rv r : e* I h v . i n.^;ro .. , i»,^ dammator v changes 
arv a L wu v s f ou tid i • i : : i e ik? n .'a n I : u a i : i f : ■ i-e v a re abse ii : , w e must saspect 
t!!a: riu» i^heuomeri'Vi is i»t,v>:-c:'.^r:e!:i ;u ::-? d-^VMloumeiit. The exnda- 
t:o!i prvs^'ti: :s ii>ual'.y ptiru'.eu:, :no>.- i'j.i::vr^-rLL:Ly hemorrhagic^ Terr 
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rareh' mainly Gbrinoiia; the exudatioii usaally is also ichorous. Mueller 
has describBtl one case of eero-pneumo-paricardium. As a rule, there- 
fore, there ia irn pure pneu mo-pericardium, but almost always pyo- 
pueumo-pericardiiim— a fact which also presents I'linical imporUmce. 
The lower lobe of the left lung is usually compressed to a considerable 
(.'X tent, and the'diapiiragm is pushed downwards not infrequently ou 
account of the preaaure. 

All the other anatotuical changes depend upon the primary affection. 

III. Symptoms,— Physical changes play tne chief part among the 
symptoms. Among them the metallic phenomena alone are depend- 
ent on the pneurao-pericardium, wlule the simultaneous presence of air 
iiml fiuid iu the pericardium gives rise to the striking changes in dul- 
ness and the peculiar metallic splashing sounds. 

The marked prominence of the cardiac region (voussure) ia notice- 
able in many cases on inspection. The apex-beat is usually not visible, 
because the heart, which has fallen backwards, is covered anteriorly with 
fluid and gas; it makes its appearance occasionally when the patient sits 
erect or is bent over forwards. 

Ou palpation, vocal fremitus is found to be absent over the can.iiac 
region. At times pericardial friction sounds may be felt. OccaBionallv 
we notice gurgling, crackling, splashing rdles which correspond acousti-. 
cully to very peculiar sounds. 

On percussion the dull sound of the cardiac region has disappeared, 
and is replaced by a loud, tympanitic note, which also has a metallic 
quality. The metallic quality is brought out with special distinctness 
by pie si meter- percussion, iu which the pleximeter is percussed with the 
finger-nail, or with the handle or button of the percussion hammer. 
The percussion between two hard objects is particularly adapted to 
bringing out the high notes peculiar to the metallic sound. Tlie dis- 
tinctness of the metallic quality is also increased by auscultatory per- 
cnsaion, i. c, auscultation of the chest during percussion. Fctne 
observed in one case that the percussion note became lower during 
cardiac systole, and attributes this to the fact that the heart then ap- 
proaches the chest-wall and pushes the gas backwards. Gerhardt hao 
also observed that, when the percussion blows follow one another rapidly 
and uninterruptedly, a change of pitch is occasionally observed with 
uach Hystolc and diastole of the heart. This is owing to the fact that 
the pericardium, which is filled with gas, undergoes a change during the 
cardiac movements, and that the tvmpanitic uote over a cavity filled 
with air ia so much lower in pitch, tno greater the lumen of the cavity. 
8ome authors state that they have occasionally heard cracked-pot reso- 
nauce even when there was no open fistula into the pericardium, but it 
seems to us that this must have been confounded with a very high, dis- 
tiuL't, and short metallic note. When the body is bent over forwards, 
the tympanitic note may be converted into a dull sound, inasmuch as the 
heart is applied directly to the wall of the chest, and the gas passes 
backwards. 

If, as is the rule, fluid is also preiient in the pericardium, a tympanitic 
metallic note in the cardiac region is observed usually only in the dorsal 

Sosition. In the erect position or in lateral decubitus, the fluid sinks 
ownwards or laterally, and the correspondins parts fnrnish a zone of 
-dull sound which changes with every position of the body. But this is 
■only possible if there are no adhesions netween the two layers of the pori- 
" ' that the movement of the fluid in the pericardium ia unob- 
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u**f Kvii '.lU' -^'^ii't jf LH;r.i:ar:i:il ikiiiiwioiLJ. Cp«>a litasamizii the erect 
:veM{ii>a :io *.»iMx*u:j«>iofi sooiecinies becomes bizner la pi^:h. beoaase the 
rvaii'Ni ii.kiiioivr ot :Iie 'jerioifcrliaizL la •iuxunisiiec in kze bv the coUec- 
•Oil 'i luivi :»i»5ai*rioriy. 

I :vii .kUc^'ultacLoti. cbe hear: soa!i«i5 aiCLkllj lia^e i kriking metallic 
ja.iiii.^. .-.10 rvsuL: of resooAsoe vicoia caf per.'.^.krinim wbioh is dlled 
^)iii ^liBi, 'Uw mecallio «|ual:uj m:kj be an- i^7»* :iiac is has been com- 
:K4i«'aH.» 'liio MoU'tiiof a iicher. or obmie*. •>.i:asiocallj che heart sounds 
iiv Nv» .uwiuiiAU^l u\AZ chejr maj be heari a: a Iirile iisrance from the 
-.lUiu-uL. bi A>aio oa:«e>, however, they are very faint ac-i doll, perhaps 
.•a w\vuut v»r tho Aocumalacioa of :k larze amoaa: of u.iid in the peri- 
•aiwiutiu v.v^vrti^ che anterior inrface ot the heart and marking the 

lVMv*at\tial friocton marmars are heard oocaaonallj and may also 
;WiM»Mio :k tuoiallu' oharaocer. 

l*iio pivsoiKv of duid 13 shown on aosenltadon by Terr peculiar, me- 
U4llu\ si»Wlun^» ifur^Iing, rattling sounds, which result eridently from 
ilio NuAiik^ of tlio ftuid by the movemen:* of the heart. These have 
tKva ^vci^^twt with the sound of a revolTing mill wheel i bruit de moulin. 
Uiuii vU' t\»«o hydraulique). They are *♦• load, iveasionally, that they 
iu;4\ Iv luviixl thr\nigh several apartmer.:s, an'i S:okes reports a case in 
^\\w\\ ihov prt*vont^\l the patient frvm >'eepinir. Even the ratient^s 
\kiio, \k ho slept iu the adjoining room, was disturbed by the loud noise. 

I I Ut^H Uvu ^tattnl preriously that these murmurs may sometimes be 

S\'Uio iiiithors iiavo described the murmur of falling drops, and a suc- 
oufiAioa at\uuui ou shaking the patient may also be expected. 

KkiK'ulohr i»l»sorveil, in one case, disturbances of deglutition, caused 
b\ piVMiiuiv of tho distended }vricaniium upon the oesophagus. 

TUo Hubjivtivo pbenomona and the other symptoms depend in part 
^hu (ho oimsoM of tiio diiiioaso. iu }>art on the quantity of gas and fluid 
Avv\uuulu(o(l in tho pericardium. If pneunKV|H>ricardium follows a peri- 
vuii-ilitii^ hikI (ho quantity of gas is not tiX) large, the disease may present 
uo ritriklnK Hvuiptoius and may Ih> recognized only on physical examina- 

liou. 

If a hu'^o amount, of gtis accumulatos suddenly and exudative peri- 
iMii'ditiH thon dovolops, symptoms of ct.>Uai)se and lieart failure develop^ 
|ho hktior UH tho rosult of tho increasoil pressure within the pericardium, 
'l^ho pulitwitH oompiain of a fooling of oppression and dyspnoea, occasion- 
i^llv of HiiU'lioH in tho cardiac n»gion: tho pulst* is acceloniteii, small and 
tiflou irroi(uhir; livid color of tlio skin: later more marked symptoms of 
riiuriid, foilowtul by death. Death is preceilevi o^vsisiomdly by delirium 
and oohvulHionM. 

I \'. I h AU NOHis. — The disoasi* is easily nvognizevl. The diagnosis is 
\^\^m\ oh iliHiipiHMiranoo of oartliao dulness, change of |^H>rcussion sound in 
l\{\\ iutnliiu' ro^^Moii ui tlilTerent positions of the body, metallic splashing 
^umlH, liuil, in K^Mioral, phenomena which pivsent a metallic quality. 

OiaKn«»«tiM <M*rorrt are coneeivahle if cavities, containing air and fluid, 
uru (i'iji^*'*^'^^ '*) tho hoiirt. Ihidor 8uch circumstances the heart sounds 
may have, a motailio quality from resonance in the cavities, and when the 
llir'oontaineil thortMu in HJiakon, tho devolopment of metallic splashing 
lioisod \h ooHHihie. *V\\'\h may occur in largo pulmonary cavities situated 
linar tit" lioarti in unoapHulatod pyo-pnoumo-thorax, and in marked dis- 
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tention of the stomach when it is filled partly with fluid. All these con- 
ditions are distinguished from pneumo-pericardium by the presence of 
cardiac dalness, ^though this may be displaced laterally by pneumo- 
thorax. 

V. Prognosis. — The prognosis is unfavorable. Among fourteen 
cases collected by Friedreich, ten died (71.3 per cent). Death occurs 
generally between the first and twelfth days. Recovery can be looked 
for only in cases of traumatic pneumo-pericardium in which neither in- 
fecting air nor foreign bodies enter the pericardial cavity. At times a 
pyo-pneumo-pericardium may be converted into a pyo-pericardium by 
gradual absorption of the gas. In many cases the prognosis is rendered 
unfavorable by the primary affection itself. 

VI. Treatment. — In traumatic pneumo-pericardium the infiamma- 
tion should be combated by the application of an ice bag to the cardiac 
region; if symptoms of collapse are present, wine and stimulants are in- 
dicated. Marked feeling of oppression and insomnia should be treated 
with narcotics, preferably by injections of morphine. If the hearths 
action is very much accelerated, digitalis may be cautiously adminis- 
tered. 

The same therapeutic principles also hold good in other forms of 
pneumo-pericardium. 

If the tension of the gas seems excessive, the pericardium should be 
punctured, and the gas then carefully and gradually aspirated. But if 
profuse purulent or icliorous exudation is present, it seems advantageous 
to open the pericardium under strict antiseptic precautions, and then to 
act according to the principles of modern surgery. As a matter of 
course, this should be done only when the primary affection does not 
appear hopeless. 

3. Dropsy of the Pericardium. 
(Hydr ope near dium, Hydrocardie.) 

I. Anatomy. — Clear serous fiuid (liquor pericardii) is found within the 
pericardium of nearly all corpses. Some writers believe that the pericar- 
dium contains a small quantity even during life, while others maintain 
that the liquor pericardii is formed during the death agony or even after 
death. Ttie latter view is in conformity with the experience that the 
amount of the fluid is so much larger, the longer the death agony has 
lasted and the longer the autopsy has been delayed, v. Luschka first 
maintained that the liquor pericardii is produced mainly by transudation 
from tlie thin-walled right auricle, because this part of the heart is al- 
ways found distended with blood at the autopsy. The quasi normal 
amount of liquor pericardii averages 5-10 ccm. It may also amount to 
100-120 ccm., without justifying us in assuming a morbid process. Be- 
vond this amount we are justified in assuming a pathological condition, 
known as hydrops pericardii. 

It is peculiar to dropsy of the pericardium that inflammatory pro- 
cesses are not involved directly in the genesis of the fluid, so that it is 
readily differentiated from pericarditis. The dropsical fluid is clear, 
amber yellow, occasionally greenish, and usually presents dichroism, in- 
asmuch as it is yellow by transmitted light, and emerald green in re- 
flected light. It is occasionally slightly reddened from mixture with 
the coloring matter of the blood. This occurs sometimes post mortem 
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from imbibition; more rarely blood-globules pass into the fluid daring* 
life, and after the transformation of their coloring matter, impart to the 
fluid a dirty brownish color. This is observed particularly in cancer 
and tuberculosis of the pericardium. In jaundice, the fluid presents a 
golden yellow, icteric color, and bile pigment and biliary acios can be 
demonstrated in it. 

\ot infrequently it contains small, delicate gray floccali, consisting 
of swollen, granular or fatty desr|uamatcd endothelium cells of the sur- 
fa^;e of the jiericardium. In several cases I have observed small glisten- 
in^ crystals, which proved under the microscope to be tablets of choles- 
U;rin. The fluid is extremely poor in cellular constituents, though now 
and then a swollen, fatty roMnd cell is met with. 

There is often a grayish-yellow gelatinous exudation of fibrin which 
in de[K)sited either in the form ^f small threads and flocculi, or of large 
cohere^it masses. 

The fluid in always alkaline. Urea and Hiifi^r have been found in it. Accord- 
in(r to the analyses of v. Oorup-Besanez (I.). Wachsmuth (II.), and Hoppe-Seyler 
fill.;, it consist's of : 
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The quauMty of fluid may amount to 1,000 ccm. or more, and Corvisart states 
that he has seen an a^:cumuiation of 4,000 ccm. 

If the amount of fluid is not too small, the [lericardium presents a 
striking appearance, even before it is opcMied, by its tension and fluctua- 
tion. After it is opene<l, the surface ai)pear3 smooth, shining, and free 
from inflammatory changes and opacities. It usually looks very pale on 
account of the compression of the jKiricardial vessels. As a result of the 
great tension the pericardium is not infrecmently thinned, though thick- 
cuing of the parietal layer has also been described. The subepicardial 
fatty tissue has often disapiK»ared, and the heart muscle is occasionally 
pale, dull, slightly macerated or fatty in appearance. The right ven- 
tricle irt usually dilated, as a result of tlie causes underlying the peri- 
cardial dropsy. The subserous connective tissue is sometimes oedema- 
tons, and tlie cedema may spread even to the adventitia of the large 
vascular tninks. 

(Kdenia is also found occasionally in the cellular tissue connecting the 
pericardium with the mediastinum and diaplinigni. 

The lower lobe of the left lung is often compressed, and the dia- 
phragm is not infrequently depressed. 

All other changes depend on the primary disease. 

II. KxioLOdY. — Pericardial dropsy is never a primary, independent 
disease, but is always dependent on circulatory disturbances or on con- 
ditions of diminution of albumin in the blood. These causes are the 
same as those of other dropsies, thus explaining the fact that the disease 
is associated almost always with cedema of the skin, ascites, hydrothorax, 
etc. 

Among the circulatory disturbances, chronic pulmonary affections, 
diseases of the pleura, valvular affections, degeneration of the heart 
muscle, and sjnnal curvatures are 8j>ecially important. All these condi- 
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tions may obstruct the outflow of blood from the pulmonary artery, so 
that the stasis is propagated into the right ventricle, the right auricle, 
and then into the vensB caysB, and also into the coronary veins and 
through these into the pericardial veins. 

Much more rarely local stasis occurs in the coronary veins alone — 
cases in which the hydropericardium appears to^ be a primary affection. 
This is observed in cancer and tuberculosis of the pericardium when in- 
dividual tumors compress the coronary veins; calcification of the coro- 
nary arteries may exercise a similar effect. New growths in the medias- 
tinum and retracting fibrous bands are said to have the same effect. 

Hydropericardium, as the result of diminution of albumin in the 
blood, occurs, apart from Bright^s disease, in all cachectic conditions 
(cancer, tuberculosis, chronic diarrhoea^ protracted loss of blood, mala- 
ria, etc.). ^ 

A few writers, and among them even v. Bamberger, have assumed the exist- 
ence of hydropericardium ex vacuo. This is said to occur in atrophy of the heart 
and retracting pulmonary and pleural processes, because the fluid, to a certain 
extent, acts as a filling mass for the empty space which has resulted. To say the 
least, the existence of this form of hydropericardium is unproven, and it is not 
very probable, since the diaphragm, lungs, and chest- walls could more readily 
fill the assumed empty space. 

III. Symptoms. — Hydropericardium can only be recognized with 
certainty during life by the aid of physical exploration, and then only 
when the quantity of fluid is not too small. All the symptoms are then 
produced which depend on the presence of fluid in the pericardium, and 
which were discussed a propos of pericarditis. As a matter of course, a 
friction murmur, which is indicative of inflammatory processes in almost 
every case, will not be present. 

The following are the symptoms in question: a. Inspection. — Pro- 
jection of the cardiac region; dilatation of the intercostal spaces; eleva- 
tion of the left nipple; disappearance of the apex beat, which appears occa- 
sionally only in tne erect position, when the body is bent over forwards. 
b. Palpation. — Absence of vocal fremitus in the cardiac region, c. Per- 
cussion. — Trapezoidal form and enlargement of cardiac dulness; in- 
creased height of cardiac dulness in the erect position; cardiac dulness 
extending to the left beyond the apex beat; the cardiac dulness of un- 
usual extent inferiorly and superiorly, d. Auscultation. — Mulffled heart 
sounds. 

In addition there may be signs of compression of the lower lobe of 
the left lung (dulness, increased vocal fremitus and bronchial breath- 
ing). 

We will not discuss the symptoms dependent on the primary affec- 
tion. 

Subjective symptoms may be entirely absent, though many patients 
complain of a peculiar feeling of tension and pressure in the region of 
the heart. It is a peculiar fact that a considerable accumulation of 
transudation may disturb the action of the heart only to a slight extent, 
while inflammatory fluids cause great disturbance when present even in 
much smaller Quantities. In the latter condition, therefore, it is evident 
that a part of tne symptoms of insufficient action of the heart is owing to 
an inflammatory implication of the heart muscle itself. 

The objective symptoms of hydropericardium, apart from those men- 
tioned, consist of symptoms of stasis; but it must be remembered that 
the^ are caused^ as a rule^ by the primary affection. The symptoms in 
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'jue8tJon are cyanoflis, enlargement of the veins, anasarca, ascites, en- 
larj^erneiit of the liver, diminislied diuresis, occasionally albuminuria, 
hydrothorax, bronchial catarrh, or hemorrliagic infarctions, and si^ns 
of c<?rebral hyperffimia (somnolence, delirium, even convulsions). 

The patients are often distressed by dysfmcea and a feeling of oppres- 
fjion; the pulse is small, very frequent, and irregular in rhythm and 
vigor. 

IV. Diagnosis. — The recognition of hydropericardium is easy if the 
fluid is sufficient in amount to give rise to changes in cardiac dulness. 
For the differentiation of cardiac dulness from affections of the heart 
muscle, lungs, pleura and mediastinum, vide the chapter on pericarditis 
(page 15). 

When the presence of fluid is demonstrated, we must decide between 
hydropericardium and pericanditis. 'J'he absence of fever and pain in 
the cardiac region, the presence of other varieties of oedema, and the 
consideration of the etiology, will render certain the diagnosis of dropsy 
of the pericardium. 

V. PROGNOSIS. — The prognosis is unfavorable in many cases on ac- 
<;ount of the primary affection. Hydropericardium, as such, is attended 
much less frequently with danger to life. Complete absorption of the 
fluid and recovery are possible, but sometimes partial absorption and re- 
accumulation of the fluid alternate with one another. 

Vr. Treatment. — The treatment of hydropericardium is almost al- 
M'ays the same as that of tlie primary affection, and according to circum- 
stances, therefore, we must administer diuretics, laxatives, diaphoretics, 
and roborants. In addition, duo weight must be attached to proper 
diet. 

Not much benefit may bo expected from the local application of tinc- 
ture of iodine, ointments of iodide of potassium or iodoform. In this 
disease, as in pericarditis, v. Bamberger recommends repeated blister- 
ing. 

Puncture of the pericardium is indicated when the quantity of fluid 
in the pericardium is so large that symptoms of insufficiency of the 
heart's action must be attributed to excessive compression of the heart 
muscle. 

4. Accutmdation of Blood in the Pericardium, Hmmopericardium, 

An accumulation of blood in the pericardium, independent of inflam- 
matory changes, is rarely observed. It is found in injuries of the peri- 
cardium and heart muscle, in rupture of aneurisms of the coronary ar- 
teries, aorta, and pulmonary artery, in rupture of the heart as the result 
of fatty degeneration, abscess, and acute and chronic aneurism of the 
heart. 

The quantity of blood effused may be very considerable, and exceed 
600 com. In such cases, the pericardium is distended, and often allows 
us to suspect its bloody contents by its bluish-black color. The amount 
of blood IS larger, as a rule, when the blood trickles slowly into the peri- 
cardium, and gradually distends it, than when the hemorrhage occurs 
suddenly. In the latter event, the pericardial cavity is scon filled, and 
thus causes stoppage of the hemorrhage (spontaneous tampon). The 
blood is partly fluid, partly clotted, if aeath occurred rapidly, other 
changes in the pericaroium are absent; otherwise inflammatory processes 
soon develop. 



DISEASES OF THE PEBICABDIOM. 33 

The diagnosis depends, in the first place, on the demonstration of 
fluid in the pericardium. Next are the signs of internal hemorrhage : 
pallor and coldness of the skin, disappearance of the pulse, vomiting, 
ringing in the ears, spots before the eyes, vertigo, loss of consciousness, 
convulsions (from cerebral anaemia). "These symptoms may lead at once 
to a fatal termination. Increasing anaemia develops gradually in those 
cases in which the extravasation occurs slowly. On the other hand, 
death may occur suddenly and without premonition, as has been ob- 
served particularly in extensive rupture of the heart. 

The prognosis is unfavorable on account of the causes of the disease, 
and recovery is possible only in traumatic haemoporicardium. 

Treatment consists of the application of an ice-bag to the cardiac re- 
gion, the use of stimulants and roborants, in certain cases of stvptics, 
particularly subcutaneous injections of ergotin (ergotinum Bomoellon, 
one-half syringeful mixed with an equal quantity of water). I recently 
examined a case of traumatic haemopericardium (pistol-shot wound) in 
which puncture of the pericardium, followed by aspiration, was attended 
with brilliant results. 

6. Tumors, Parasites, and Free Bodies of the Pericardium. 

a. Tubercle. — During general miliary tuberculosis, miliary and sub- 
miliary gray nodules also develop on the pericardium, though this serous 
membrane does not present any pronounced predisposition to the affection. 
The miliary tubercles are usually most abundant on the epicardium, par- 
ticularly in the vicinity of the vessels. 

In very rare cases tuberculosis of the pericardium is primary, i. e., in- 
dependent of cheesy and tubercular processes in other organs. In a case 
described by me the cheesy tubercle nad given rise to large undermined 
ulcers, similar in appearance to tubercular ulcers of the intestines, and 
such a profuse hemorrhage occurred that death followed in a few hours. 
A similar termination, though not in primary tuberculosis, is mentioned 
by Biegel. 

Sometimes tuberculosis of the pericardium develops after a previous 
pericarditis, the cheesy remains of the exudation becoming infected with 
tubercle bacilli. The gray or cheesy nodules are then found particularly 
between the two layers of the pericardium, in the fibrous adhesions whicn 
have developed as the result of the inflammation. 

As a rule, tuberculosis of the pericardium is the result of and asso- 
ciated with cheesy tubercular processes in other organs, particularly the 
lungs. Occasionally only that portion of the external layer of the peri- 
caraium is covered with tubercles, which is situated next to a tubercular 
focus in the lungs, mediastinum, or beneath the diaphragm (local 
infection). 

This IS associated frequently with secondary pericarditis, which often 
has a hemorrhagic character and chronic course. In such cases the 
pericardium is not infrequently callous and more than 1 cm. in thick- 
ness, and its surface strewn with large cheesy nodules, and with cheesy 
and gray transparent tubercles. It has been previously mentioned that, 
in addition to inflammatory exudations, dropsical accumulations in the 
pericardium ma^ also take place. 

A positive diagnosis of these conditions is not possible. A probable 
•diagnosis may be made when signs of effusion in the pericardium appear 
in an individual suffering from tuberculosis and caseation of other 
3 
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organs, but mistakes are possible because nou-tnbercnlar pericarditis 
Biay also develop under such circumstances. 

h. Cancer and Sarcoma. — Cancer and sarcoma of the perioardinm 
develop most frequently from direct propagation from adjacent organs 
(cancer of the oesophagus, sternum, mammary glands, external intern- 
ment, and sarcoma of the mediastinal lymphatic glands or the thymus 
gland). These nqoplasms are observed more rarely as true metastases 
L e., in similar affections of remote organs. Foerster described a case of 
primary cancer of the pericardium. 

In some cases there is a diffuse cancerous or sarcomatous infiltration^* 
in others there are isolated or confluent nodules. The tumors are 
usually succulent, medullary, rarely dry cancroids. In addition there 
are usually inflammatory or dropsical effusions, the former usually of an 
hemorrhagic character. 

c. Gummata in fibrous adhesions of the pericardium are mentioned 
by Lancereaux and Orth. 

d. Parasites, — Free trichinae have been found occasionally in the 
pericardium, Cysticerci are sometimes situated in the subepicardial 
fatty tissue. Echinococci also occur, occasionally as free vesicles in the 
pericardial cavity. 

e. Free Bodies. — These have been found a number of times in the 
pericardium. They are derived generally from constricted portions of a 
neoplasm or infiammatory connective tissue proliferations, which may, 
at times, undergo calcification. Ilyrtl describes a case in which the 
concretion, which was freely movable within the pericardium, consisted 
of a calcified bronchial gland, which had perforated into the pericar- 
dium. Foreign bodies (needles, nails, etc.) are rarely observed in the 
pericardial cavity. A diagnosis is impossible. 

6. Milk Spots of the Pericardium. Macules Tendinm. 

Milk spots are white, tendinous thickened patches on the pericardium, 
found usually on the visceral, more rarely on the parietal laver. They 
occur so f rec[uently in advanced age that many authors deny tlieir patho- 
logical significance. They are observed very rarely in the young, but 
Hodgkin found them in a child of ten weeks. They seem to be some- 
what more frequent in men than m women. 

They are situated almost constantly on the anterior surface of the 
right ventricle, immediately beneath the beginning of the pulmonary 
artery. They are also found not infrequently on the anterior surface 6i 
the left ventricle, a little above the apex; also along the coronary arteries. 
They are much more rare upon the posterior surface over the auricles 
and near the origin of the great vessels. Milk patches are present occa- 
sionally in several places at the same time. 

Their size varies from that of a pea to that of a five-mark piece. 
Sometimes they are rounded, sometimes more elongated or stellate, and 
are either sharply defined or merge gradually into surrounding parts. 
Their surface is usually smooth and the endothelium is continued unin- 
terruptedly over them. More rarely they present a corrugated, rough 
and villous surface. Sometimes they are swollen like gelatin by oedema. 

On microscopical examination they are found to constitute a hyper- 
plasia of the serous and occasionally the subserous connective tissue. 

Opinions vary with regard to their causes. A small proportion result 
from inflammatory changes in the pericardium. The majority are non- 
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inflammatory ana arise from mechanical irritation received by the peri- 
cardium in the movements of the heart against the inner surface oi the 
thorax, and must therefore be placed in the same category with callosities 
of the skin. This view accoras with the fact that the milk patches often 
develop in those places at which the heart is uncovered by the lungs and 
is applied directly to the thoracic walls. It is also corroborated by the 
fact that in cirrhosis of the liver Hodgkin observed milk patches on that 
portion of the heart's surface which was turned towards the rough surface 
of the liver. If all milk patches were attributed to inflammatory changes, 
it would be inconceivable that pericarditis should occur so often without 
any symptoms whatever. 

These changes produce no symptoms during life and therefore possess 
only an anatomical interest. The view of some writers that the patches 
may give rise to a pericardial friction murmur is contradicted oy very 
experienced clinicians. 

7. Defects and Diverticula of the Pericardium. 

a. Defects. — Congenital defects of the ])ericardium have been de- 
scribed several times (compare Faber, Virchow's Arc?iiv, Bd. 74). Some- 
times there are abnormal openings and fissures in the pericardium, 
sometimes the parietal layer is almost entirely absent, so that only a few 
rudiments may hang like fringes from the origin of the great vessels. In 
the latter event the heart lies either between both pleural sacs or it is 
drawn completely into the left pleural cavity and receives from the left 
pleura a serous covering formed by involution. Such changes may be 
unattended with any disturbance and often are only observed accidentally 
at the autopsy. 

In Baillie's case the heart had assumed an abnormal position, the apex 
upwards, the base downwards. This patient was a female infant which 
died immediately after birth. 

The pericardium is generally absent when the heart is situated out- 
side of the thorax (ectopia cordis). 

In rare cases defects of the pericardium may result from injury. 
Baker describes a case of hernia diaphragmatica, in which a large part of 
the omentum was situated in the pericardial cavity. An old cicatrix 
indicated that the diaphragm and pericardium must have been injured at 
the same time. 

b. Diverticula. — Hernial protrusions of the pericardium may be con- 
genital or acquired. The latter develops from pressure from within, or 
traction from without. In the former the fibrous layer of the pericar- 
dium is thinned and pressed asunder so that the serous portion projects 
through the fissure. The size of the diverticulum varies, but it may 
exceed the dimensions of a hen's egg. The opening is usually small so 
that the diverticulum possesses a sort of neck. It is usuallv filled w'ith 
fluid and, if sufficiently large, physical signs are possible. Otherwise it 
presents no clinical interest. 



36 DISEASES OF THE HKAJtT MUSCLE. 



PART II. 
DISEASES O^ THE HEART MUSCLE. 

1. Dilatation of the Heart. 

1. Etiology. — Abnormal dilatation may affect all the caTities of the 
heart or be confined to individual ones. Circumscribed dilatation (card- 
iac aneurisms) will be discussed later. 

It is evident that a cavity of the heart will have a so much greater 
tendency to dilatation, the less its muscular tissue is able to resist ab- 
normal obstructions. For this reason dilatation is found most frequently 
and most marked in the thin- walled auricles, and the right ventricle df- 
lates more readily than the thick-walled left ventricle. 

The causes of cardiac dilatation are either mechanical (circulatory 
disturbances), or nutritive (changes in the heart muscle); occasionally 
both are combined. 

Dilatation from mechanical causes alwa^rs occurs when the pressure 
upon the inner surface pf the auricles or ventricles is increased dunng dias- 
tole. This is most frequent in valvular affections. Although the finer 
physical process may vary, the final result is always the same. We will 
take as an illustration the physical changes in insufficiency of the aortic 
and the mitral valves. 

If the aortic valves are insufficient, a part of the blood in the aorta 
flows back into the left ventricle at the bep:inning of diastole of the 
heart, the left ventricle thus being supplied with the normal amount of 
blood from the left auricle, and also with the regurgitated blood from the 
aorta. As a matter of course, it cannot accommodate this increased 
amount of blood, except by increasing in size; indeed, the increase in 
size must correspond exactly with the insufficiency. 

The conditions are somewhat different in mitral insufficiency, so far 
as regards dilatation of the right ventricle. In mitral insufficiency a 
part of the blood of the left ventricle regurgitates into the left auricle 
during systole of the left ventricle. The left auricle must dilate because 
it receives the regurgitated blood in addition to the blood from the pul- 
monary veins. The abnormal increase of blood pressure, which is thus 
produced in the left auricle, is propagated by moans of the pulmonar}' 
veins, capillaries, and arteries to the right ventricle, and thus furnishes 
the conditions for the dilatation of the latter. 

It is readily seen that dilatation of the cavities of the heart cannot 
be the sole result of a valvular affection if the circulation of the blood 
is to continue. For the overcoming of the increased blood pressure and 
propulsion of the increased mass of blood are only possible if the heart 
muscle hypertropies and thus exerts greater force. In this way is ex- 
plained the fact that dilatation as the result of valvular disease rarely 
occurs alone, but is associated with hypertrophy of the heart muscle. 
These two processes, which are termed compensation of a valvular affec- 
tion, open certain natural sources which seek to eliminate as far as pos- 
sible the circulatory disturbances produced by the valvular disease. We 
can also understand that a certain relation will develop between the 
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latation and hypertrophy of iho heart, as it ia unnpcessarv to say that 
B Olio process follows immediatelv on the other. It the "liypcr trophy 
{HB not develoj), as is observed in valviiiar Uiseasea ooctirring in enfeebled, 
" or very sick individuals, or if the dilatation assumes the upper 
] ill previously componBated valvular affections on aeoonnt of degen- 
eration of the heart muscle, serious disturbances of circulation result, 
which are manifested chiefly by stasis of the venous system, and will be 
discussed later in detail. 

The necessary results of a valvular affection <!an be predicted with 

Itthematical certainty. In aortic affections the left ventricle assumes 

.6 compensation, in affections of the mitral and pulmonary valves the 

^pensiitory aid of the riglit ventricle is called upon. The right 

^icle takes this part in tricnspid leBions. 80 long as only one 

ive is implicated, the dilatation and hypertrophy are usually pres- 

t only in single parts of the heart. But if combined valvular affec- 

.ais are present, the entire heart passes, under certain conditions, into 

Hdilatcd hypertrophic condition, for example, in the combination of 

ttrul and aortic disease. The heart may then assume very unaaual 

mensiotis (cor bovinuni). 

The preceding considerations enable us to understand that dilatation 

of the left or right vontrit'lo must be caused by all elevations of blood 

pressure in the domain of the aorta or pulmonary artery. Here also, if 

circulatory disturbances are to be avoided, hypertro|ihic conditions must 

develop, and it is thus characteristic to a certain extent of mechanical 

dilatation of the heart, that it is not isolated, but ia associated with 

hypertrophy of the corresponding portion of the heart. 

The most frequent causes of increased blood pressura in the domain of 
the aorta, are aortic aneurism, stenosis of the trunk of the aorta, arterio- 
solerosis, contracted kidneys, ))regnancy. Elevation of the pressure in the 
pulmonary artery is found particularly in chronic diseases of the pul- 
lonary parencbvma and pleura, and in spinal curvatures. 
, Ifutritive dilatation of the heart ia associated with changes in the 
but muscle. It arises from diminished power of resistance of the heart, 
pthat the normal blood jiressure is sufficient to dilate the cavities of the 
Q^n. Such conditions are often temporary and can be relieved hy 
general hivigoration of the constitution. From an anatomical stand- 
point these oonditions vary greatly; in some cases no change can be 
demonstrated, in others there are grave lesions of the muscular tissue. 
Nutritive dilatation ia found not infrequently in febrilo conditions. 
! tlio tonus of the muscular tissue suffers under the influence of 
_e elevated temiientture. The change affects chiefly or exclusively the 
feht heart and develops even when cloudy swelling or fatty degonerstioa 
of the iieart muscle cannot be recognized. 

Dihitatiou also occurs in the course of infectious diseases (typhoid 
fever, cholera, articular rheumatism, pneumonia, variola, scarlatina, 
I, erysipelas, diphtheria, etc.). It is evident that some influence is ex- 

j ertod in tins direction by the genentl enfeeblement of the constitution, 

because these conditions also develop when febrile symptoms are slight 
L or absent. A similar effect is exerci.'wd hy other exhausting conditions: 
^■^npeated losses of blood, protracted digestive disturbances, above all, 
^^^^Horosis, but also long-standing disease in general. Cardiac dilatation 
^^^^B been observed also in poisoning with alkalies and mineral acids. 
^^^^BAooording to some authors, excessive bodily exercise also gives rise 
^^^^K acute dilatation of the heart Thompson reports concerning a man, 
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HBt. 28 years, who was seized with severe pains about the heart im- 
mediately after lifting a heavy load, soon presented signs of cardiac 
insufficiency and at the same time considerable increase in the siie of the 
heart, and died within two weeks. Upon autopsy the heart was foand 
remarkably dilated, extremely flabby and fatty. 

Amon^ primary diseases of the heart muscle dilatation occurs in fatty 
degeneration and inflammatory changes of the heart. Stenoeia of the 
coronary arteries and veins may also impair the nutrition of the heart to 
such an extent that dilatation results. This is observed, among other 
conditions, in obliteration of the pericardial cavity. Dilatation is also 
observed not infrequently in pericarditis when the heart muscle has taken 
part in the inflammation ana undergone imbibition of serum. Whether 
urely nervous disturbances may cause cardiac dilatation is still doubt- 
ul. Potain has recently emphasized the opinion that dilatation of the 
right ventricle develops not infrequently in gastric and hepatic diseases. 
and Stokes long since maintained that this holds good of many sAec- 
tions of the abdominal organs. 

We will devote our attention here solely to the nutritive form of car- 
diac dilatation. 

II. Anatomical Cliaiiges, — Pure cardiac dilatation, unaccompanied 
by hypertrophic changes, is characterized bv enlargement of individual 
parts of the heart or of the entire organ, and by thinning of its walls. 

When only certain portions are dilated, the heart assumes an unu- 
sual shape; so that if one ventricle is dilated, the unchanged ventricle looks 
like an annex of the dilated one. In dilatation of both ventricles the 
heart usually loses its triangular shape, becomes more rounded, and is 
said to resemble a game bag. Upon laying open the heart, the muscle 
is not alone found thinned, but is also very flaoby, and while the healthy 
heart muscle gapes at the place of incision, the dilated walls collapse. 
Tlie unusual nabbiness of the muscular substance is often shown by the 
fact that upon pressure with the finger the muscle folds in like the fin- 
ger of a glove. If the heart, after the origin of the great vessels has 
been cut throuf^h, is raised by the apex, the flabby muscle sometimes 
falls like a cap on both sides or the hand. 

The thinning of the walls may reach an extraordinarily high grade. 
The muscular fibres of the auricles may ba separated more and 
more from one another until finally the endocardium and {)ericardium 
are almost in contact. In the ventricles the thinning is most striking 
near the apex, and here, also, the muscular tissue may disappear almost 
entirely, so tliat only a small ijuantity of adipose tissue separates the 
endocardium from the pericardium. Extreme dilatation and thinning 
of the trabeculaB are also observed not infrequently, so that they seem to 
be converted into flat, pale, tendon-like strands. 

The heart muscle, as a rule, is extremely pale, and is also often strik- 
ingly brittle. Other structural changes may be entirely absent, as is 
RftQV, not infrequently in febrile diseases. In other cases the microscope 
shows parenchymatous cloudiness and fatty degeneration, occasionally 
waxy-like degeneration. Sometimes macroscopical changes are recog- 
nized, which depend on fatty degeneration or connective-tissue bands. 

The dilated cavities usually contain a large quantity of blood, and 
signs of venous hyperaeinia are generally noticed in the other organs. 

The condition in question may readily be mistaken for post-mortem 
dilatation of the heart. The latter is noticed particularly in individuals 
who Imve had a long death struggle, and have suffered from diseases of 
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Ui9 respiratory trsct; or who tlicil witli symptoma of EJufTocatiol _ 
]t nffocts chipily, if not exclusively, the right auricle and ventricle, and 
finds its explanation in the fact that the right side of the heart ie over- 
filled with blood towards the end of life. If decomposition seta in. the 
walls of the heart also may hecome very fiaccid and favor the mietal 
for vital dilatation of the organ. It should bo kept in mind that in p 
mortem dilatation the size of the heart diminishcg, and not infrequei 
becomea normal when the dots contained therein are removed. Poe 
mortem fiaccidity is also often recogninod by the staining of the interni 
wall with the coloring matter of the blood. 

III. Symptoms. — Among the symptoms of dilatation of the heart the 
chief place is aesuraed hy the physical changes. Dilatation of the left 
ventncie is recognized hy the fact that the large (relative) cardiac dul- 
neas assumes niuisaai dimensions to the left, and often also inferiorly, 
inasmuch as it passes be von d the left mammary line, and also extends 
to the sixth and seventh left intercostal spaces. The apex-heat is not in- 
frequently diffused, but has remarkably little force in contrast to hype: 
trophy of the left ventricle. The small, soft radial pulse also testifii 
against hypertrophy. 

In dilatation of the right ventricle there is abnormal extension nf ri. 
lative cardiac dulness, and cardiac resistance to the right, the formd 
parsing beyond the right border of the sternum, the latter ext«ndiiii 
more than 2 Cm. beyond it at the level of tho fourth costal cartihige. " 

The cardiac dulness assumes very unusual dimensions towards the 
right side when there is dilatation of the right anricle, while dilatation 
of the left anricle gives rise to no objective symptoms, because it is §it- 
nated bo far posteriorly, and is everywhere covered with thick layers of 
lung. 

Tho heart sounds are characterized often by their slight intensity — 
an effect of the diminished power of the exceaaively dilated heart muscle. 
Occasionally some of the heart sounds are entirely absent. Not infre- 
quently we find systolic murmurs, which must undoubtedlv be regarded 
as accidental. Although certain writers believe that the dilatation may 
be so great that an otherwise normal valve is ineullicient to completely 
close the valvular orifice, it must be remembered that recent measure- , 
ments have shown that this requires unusually extensive dihilation, aii^ 
that, in addition, the further conBoquence of so-called relative insufJ 
ficiency, viz.: hypertrophy of the cardiac muscle, remains absent, evenli 
the condition has lasted a long time. In cases of dilatation of the right ' 
ventricle from gnstiic and nepatio diseases, Fotain found galloping 
rhythm (bruit do galop), t. e., reduplication of the syatolic heart sound 
over tho lower pai-t or the sternum, corresponding to the edge of the 
right ventricle. 

In many cases there is unusual acceleration of the heart's actiot^ 
intensified occufiionally into attacks of palpitation iissociatcd with a 
and dyspno-a, more rarely with pain. 

As a rule, signs of venous stasis develop in a short time. The jugn- 
lar veins are immoderately filled, and often present undulatory and even 
pulsating movements. Cyanosis is also present. If these changes con- 
tinnc for some time, they may result in cedonia, diminution of diuroBiB^,' 
albuminuria, enlargement of tho liver, bronchial catarrh, infarction^jl 
and other symptoms of stasis, and flnntly in death. 

The arteries, on the other hand, contain an abnormBlly small amoun^ 

blood, so that the pulss is small and soft even if the loft ventricle i 
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not directly changed. This explains the great tendency to syncope 
the result of cerebral anaemia. 

The duration of the affection depends upon its causes. Dilatations 
in consequence of febrile conditions disappear most rapidly^ often within 
twenty-four hours. 

Iv. Diagnosis. — The disease is easily recognized if we take into 
consideration the extent of cardiac dulness. Mistakes are conceivable if 
the heart attains unusual dimensions in all its parts, so that a suspicion 
of pericarditis is aroused. The true condition is shown by the absence 
of friction murmurs and the dulness characteristic of pericarditis, 
and by the characteristic relation of the apex beat to the cardiac 
dulness. Differentiation from enlargement of the cardiac dulness as 
the result of infiltration of the anterior borders of the lungs or 
encapsulated pleuritic exudations is effected, as we have shown in dis- 
cussing the diagnosis of pericarditis, by the usually irregular course of 
the dulness, the presence of bronchial breathing and tinkling tAIbb, and 
by the history oi the disease. 

V. Puoo NOBIS. — The prognosis depends on the primary disease, and 
is especially grave when extensive changes may be assumed to exist in 
the heart muscle. In such cases, the disease is usually irreparable, 
while it is capable, under other circumstances, of complete resolution. 
At all times, nowever, it must be regarded as a grave event, since the 
circulation of the blood necessarily suffers, and adds a serious complica- 
tion to the primary disease. 

VI. Tkkatment, — The treatment depends in the main upon the 
causation. In chlorotic and exhausting conditions, preparations of iron, 
rohorants, and nourishing diet are indicated, particularly an abundant 
milk diet. In febrile conditions, we should endeavor to reduce the 
temperature as rapidly as possible by means of cold baths, the adminis- 
tration of large -doses of alcoholics and antipyretics. 

In many cases, we must seek to strengtnen the heart's action and 
diminish the number of its contractions by nourishing diet, the applica- 
tion of an ice bag to the region of tbe heart, and the careful use oi digi- 
talis. Htimulaiits may also bo employed under certain circumstances, 
i^apillttud and Choval state that they have observed increased vigor of 
the heart and regulation of its innervation from the administration of 
nrtuiu'ui prejiarations and antimony, but these remedies should be given, 
if at all, with extreme caution. We should, in particular, avoid giving 
tartar emetic, on account of its tendency to produce collapse. Nor have 
we wen any i>iit diHagreeablo effects from tne use of veratine, which is 
reconirrieiufed by some. 

Ah a matter of course, the body should always be kept as quiet as 
]nmi\>U^, in order that the circulation may be spared every unnecessary 
lilevation of blood pressure. 

2. Hypertrophy of the Heart. 

(Ilypersarcosia cordis,) 

1. Anatomical Changes. — Hypertrophy of the heart is an increase 
of tiio muscular tissue of the or^n. It may develop in two ways: 
<;ither by an increase in the size of each individual muscular fibre 
(li>IK?rtrophy in the stricter sense), or by an increase in the number of 
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ie, a. combhiatioD of both 



e opinions coiicornin^ the tissne-changBs in cardiac hyportropliy 
II divided, Hepp, Wedl, and otliorB have expressed themselTea in 
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_ le fibres (hyperplasia). As a matter of c 
conditions cannot be excluded. 

Theo^ 
are still divided, Hepp, ^ _..__. ... 

favor of hypertrophy, Eindfleisch in favor of hyperolaaia ot the fibres. 
Lt'tiille maintaias that the changes in the muscular fibres appear in 
scattered groups, whose distribution is associated neither with the 
arrangement of the blood-voasels nor with the grouping of the secondary 
bundles ot fibres. The width of the indivinnsl muscular fibres may 
increase to fifteen times the normal dimensions, but does not go beyond 
U.31-0.33 mm. Proliferaliim of the nuclei does not occur, although 

jrhapa as the result of an irritative process within the fibres) they 

idergo a change of shape (enlargement, aoeording to Aufrecht). 

Not infrequently, there is increase of the intermuscular connective 
!, and Lee and Cloetta have observed thickening of the nerves, 
igh it is doubtful whether the latter depends on increase of the cou- 

itive tissue or hyperplttala of the individual nerve fibres. 

Formerly, the terms true and false hypertrophy were employed. The 

ier term was applied to thickenings of the muscular wall of the heart, 
'uced by connective-tissue bands, now growths, and the like. Suoh 
iges will not be considered in the following remarks. 

An iivpertrophic heart is characterized above all by abnormal thick- 

8 of the walls of the organ. 

Aa dilatation is almost always associated with hynertrophv, there 

lesatthe same time n very considerable increase m the volume of 
heart, such na is not often seen in simple dilatation. The combimt- 

i of dilatation and hypertrophy of the heart ib known as eecenlnc 
hypertrophy. The term concentric hypertrophy la applied to that cun- 
dUion in wiiich not alone is no dilatation of the cavities present, but the 
latter a|)pear smaller on account of the hypertrophy of the muscle. It 
'" said that this diminution may be so great that the cavity of the left 

:tride scarcely suffices for the introduction of the little finger. Itlany 

"jors deny entirely the occurrence of concentric hypertrophy; they 

ird it as a post-mortem phenomenon, resulting from the persistence 

__ the heart in aystoUc contraction. This appears to be straining a 

g)int, as very experienced physicians (fyr example, Kokitansky and v. 
ambergor) ackuowiedpe its occurrence in rare cases. It has been 
doHcribiM a number of times, particularly in combined mitral and aortic 
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At all events, wo must bo on our guard amiinst interpreting every 
thickening of the hoart-'musclo associated wita diminished sisse of the 
cavities as concentric hypertrophy. This is observed as a post-mortouL 
change in individuals who have (lied from hcmoiThage. tliose who have 
died suddenly from a fall, and in those who have suffered from exhiiust- 
ing diacharges, for example, in cholera. Cruveilhier states that it may 
■■- distinguished from vital changes by the fact that the apparent hvper- 
'ly can be readily made to disappear upon pressure made by theliand 

_ id within the cavities of the heart. 

In simple hypertrophy, the muscular wall of the heart appears thick- 

aned. but the dimensions of the cavities of the organ are unchanged. 

.\ccording to the extent of the hypertrophic changes, we distinguish 

total, partial, and circumscribod hypertrophy of the heart. In total 

in)ertrophy. all parts of the heart, m partial hypertrophy, only indi- 

lutti parts are aifected; in the circumsorilwjd form, the change may be 
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f»et:irU't] to jiortions of a single division of th2 organ. Thus, cer- 
f;#.^ |/a|/j|liiry musolos are occasionally strikingly kypertrophied^ or the 
,iif:$^iu^ ill thickness may be restricted to the septum ventricalorani. 
^^ thi; auricles, hypertrophy is sometimes obsenred exclusively^ or almost 
4rX/f;lui^ively, in the auricular a})pendages, and in the right ventricle, the 
'>/i4ij« anterior puhnonalis has a special tendency to hypertrophy. 

All hy{Ktrtrophic heart also presents an increased consistence of the 
tnumtalur tissue. It feels rigid and hard as a boards and the greater 
d'jiU^intAiiiQe is also detected readily on cutting through the organ. The 
kiiy^t*^ of the cut are widely separated. In many cases the muscle has a 
Horm\i\ color; in others it is more of a reddish-brown, and under the 
iiii<;ros<!ope, the muscular fibres are then found to contain numerous 
>c'iJ'>w and brownish pigment granules, which are particularly abundant 
near the nuclei, and are often arranged in rows. Yellow, atr^iked 
patche^i are not infrequently observed macroscopically, and correspond 
to irroupH of fatty muscular fibres. These changes are secondary, but, 
lufvertheless, very important, as they diminish the functional power of 
the heart. 

The hypertrophy is generally most distinct in the left ventricle. On 
w:i'm\ni of their slighter muscular development, the right ventricle and 
the an riffles have a greater tendency to dilatation changes. 

In hypertrophy of the left ventricle, the heart assumes a' conical or 
r:ylindri<(;al shape, and projects far into the left thorax. The apex is 
liituatcHl lower, and more to the outside than normally, and this is asso- 
^fiated nec^essarily with a lower position of the diaphragm and the left 
lol>e of the liver. Furthermore, the apex is formed exclusively of the 
left ventricle. A greater portion of the surface of the heart is in imme- 
diate contact with the wall of the thorax, because the anterior border of 
the left lung has been pushed to the outside. In considerable hyper- 
trophy of the left ventricle, the lower lobe of the left lung may under^ 
so luuch pressure that it is deprived in great part of its atmospheric 
contents. The right ventricle is affixed to the left like a sort of insig- 
nificant appendix. Upon transverse section, it is readily seen that the 
anterior longitudinal sulcus no longer corresponds to the boundary be- 
tween the right and left ventricles, but that the septum ventriculorum 
projects so strongly into the right ventricle that the latter appears nar- 
rowed in the highest degree. 

In hypertrophy of the right ventricle^ the left ventricle is pushed 
ha<;k wards, and upon opening the thorax it is almost exclusively the 
iiiiterior surface of the right ventricle which comes into view. The 
nhapo of the heart changes; its angles are smoothed, and the shape 
Ixu'onies quadrilaterally rounded. The heart has grown particularly in 
width. The apex is lower than normal, and belongs chiefly to the 
liypertrophic ventricle. 

Hypertrophy of both ventricles may lead to such an increase in the 
size of the heart that its anterior surface may be in contact with the 
wall of the thorax from the right mammary line to the left axillary line. 
The weight of the organ may even be increased fourfold, Hope having 
reported a case in which the heart weighed 1,250 gm., and Stokes one 
wtM'ghing 1,980 gm. (average normal weight 300 gm.). According to 
Hokitansky, the greatest thicknesses hitherto observed were: 

Left ventricle, 4 cm. 

Right ventricle, 2 " 
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Left auricle, 0.07 cm. 

Right auricle, 0.45 
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y. Buhl observed the following measurements in one case: 

Greatest length, 14 cm. 

Greatest width, 14.5 *'. 

A generally hypertrophied heart is known as cor bovinum s. tau- 
rinum. 

It must also be mentioned that a generally hypertrophied heart 
assumes a lower and more horizontal position^ because it exercises, on 
account of its increased weight, greater tension on the origin of the large 
vessels. In addition, the apex is situated more to the outside — changes 
which are present to a less extent in hypertrophy of the left ventricle. 
iN^ot infrequently, there is considerable dilatation and tortuosity of the 
coronary arteries. 

Advanced hypertrophy of the heart is readily recognized. The 
determination of slight grades is more difficult because the weight of the 
normal heart varies to a certain extent. 

It should be borne in mind that in the foetus the right and left ven- 
tricles are equal in thickness, and it is not until after birth that the 
thickness of the right ventricle becomes less than that of the left. Until 
tlie age of eight years, the left ventricle is relatively thicker than in 
adults, a feature which Gerhardt explains by the narrowing of the aorta 
at the opening of the ductus Botalli. 

According to W. Mueller, the weight of the heart at the time of birth aver- 
ages 20.69 gm. in boys, and 18.24 gm. in girls. Thoma furnishes the following 
table : 
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Until the end of the let year, 37 gm. 

2d to 5th vears, 50 to 70 

6th to 10th years, 70 to 115 

11th to 15th years, 130 to 205 

16th to 20th years, 218 to 254 

2l8t to 30th years, 260 to 294 

Slst to 50th years, 297 to 308 

50th to 65th years, * . 308 to 332 

65th to 8dth years, 332 to 303 

It is seen that the weight of the heart increases particularly at the period of 
puberty, and diminishes beyond the age of 65 years, but W. Mueller draws 
attention to the fact that in advanced life the adipose covering of the heart 
increases. The heart is always lighter in the female than in the male at the 
same age, but, according to Mueller, the sexual difference only begins in the 6th 
year. 

According to Bizot, the following are the dimensions of the heart from the 
20th to the 60th years: 

IN MALES. IN FEBfALES. 

Length of the heart, . . . 85 to 90 mm. 80 to 85 mm. 

Width of the heart 93 to 105 •* 85 to 92 ** 

Thickness of the heart, . . . 30 to 35 *' 80 to 35 '* 
Thickness of the left ventricle at the 

base, 10. 1 " 9.8 *« 

Thickness of the left ventricle at the 

middle, 11.6 " 10.8 

Thickness of the left ventricle at the 

apex 8.4 " 7.9 " 

Thickness of the right ventricle at the 

base, 4.5 "8.7 " 

Thickness of the right ventricle at the 

middle 3.1 " 2.8 " 
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IN MALES. IN FEMALES. 

Thickness of the right ventricle at the 

apex, 2.5 mm. 2.1 mm. 

Thickness of the septum yentriculo* 

rum at the middle, ... 11.0 ** 9.0 ** 

In the casual determination of the dimensions of the heart, we may 
remember Laennec^s statement that it corresponds approximately to the 
right fist of the individual. 

II. Etiology. — Hypertrophy of the heart always develops when 
there is a continued increased call upon the activity of the organ. 
Under similar conditions the same change is found in the muscles of the 
body. The hypertrophy is partial or total according as the increased 
work is requireu of inoividual parts of the heart or of the entire organ. 

In the majority of cases we have to deal with circulatory disturban- 
ces, but there are also cases in which the hypertrophy results from ex- 
cessive acceleration of the movements of the heart. Thus cardiac 
hypertrophy develops gradually in hysterical and nervous individuals, 
who suffer from frec^uent attacks of palpitation. Continued mental ex- 
citement, excessive ingestion of coffee, tea, alcoholics, and immoderate 
use of tobacco may act in the same way. 

Cardiac hypertrophy is observed in individuals who are addicted toa 
strongly to the pleasures of the table. This was formerly regai*ded as the 
result of so-called plethora, inasmuch as the mass of blood was supposed 
to become abnormally large, and excessive work was entailed thereby upon 
the heart. This view does not appear to be correct, and it is explained 
more plausibly by the directly increased nutrition of the heart, as the 
result of high living. 

Duroziez states that cardiac hypertrophy is a symptom of lead-poison- 
ing, and this was corroborated by Boblot. But it is, to say the least, 
still uncertain whether the process must not be attributed to circulatory 
disturbances, inasmuch as contraction of the muscular coat of the vessels 
occurs, according to some writers. 

The following are the circulatory disturbances which give rise to hy- 
pertrophy of the left ventricle : 

a. Diseases of the Aortic Valves. — Hypertrophy of the left ventricle 
develops in aortic insufficiency, because tne heart, at each systole, must 
propel a larger amount of blood into the aorta, t. e,, the normal amount 
m addition to that which has regurgitated into the left ventricle during" 
the preceding diastole of the heart. We have previously stated that dila- 
tation of the left ventricle is the first change which occurs in this val- 
vular affection. In stenosis of the aortic orifice, the obstacle and the 
call for increased activity of the left ventricle are furnished directly by 
the stenosis. 

h. Stenosis of the Aorta. — This occurs congenitally at the opening of 
the ductus Botalli, where it leads occasionally to occlusion of the aorta. 
Compression of the aorta by tumors has the same effect, as an abnormal 
obstruction must be overcome by the left ventricle. 

c. Abrupt dilatation of the aorta or one of its main branches, as in 
aneurisms, diffuse dilatation of the aorta and larger branches, will also 
result in cardiac hypertrophy, because increased power is thereby required 
on the part of the left ventricle. 

d. Affections of the walls of the aorta and arteries, when they lead 
to loss of elasticity of the walls, thus extinguishing a part of the propel- 
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ling force, and which must be assumed hv the heart. This includes 
■cardiac hypertrophy from arterio-aclerosis. 

e. Accordiug to Larcher, who has bien corroborated by many others, 
left ventricular hypertrophy develops as the result of pregnancy, but re- 
trogresses after delivery. The introduction of the placental circulation 
has been regartled as the cause, but the pressure of the uravid uterus on 
the abdominal arteries should not be entirely overlooked. Other authors 
have denied the occurrence of the symptom in question. At all events, 
attention is merited by Gerhardt's Btateraent that in pregnancy the 
diaphragm is abnormally high, so that the anterior surface of the heart 
is pressed against the chest-wall, and may give rise to apparent enlarge- 
ment of cardiac dulness. Dnroziez states that the hypertrophy continues 
after parturition so long aa the mother nurses, and tliat women who have 
borne many children have a larger heart than those who have given birth 
to but one or two. 

/. Renal diseases. —Hypertrophy of the left ventricle is observed 
most frequently in contracted kidneys, and this is explained, according 
to Traube,- on the theory that n part of the renal capillaries are destroyed 
bv the contracting and atrophic process, thus imposing more work upon 
the left ventricle. This seemed to agree with tn« observation that liy- 
pertrophy of the left ventricle is often observed in congenital ubseuoo of 
one kidney. Habn, who has recently collected the historiea of 37 cases, 
comes to the conclusion that, in the absence of one kidnev, hypertrophy 
of the heart will be wanting only when the kidney which is prc-ent com- 
pletely compensiites for the absent one. Recently, however, opposition 
18 being made to Traube'a theory, v. Bamberger had shown previously- 
that cardiac hypertrophy also occurs in chronic parenchymatous nenhri- 
tiawhen atrophic proc'sscs in the kidneys are not present. Rie^l has 
shown that hypertrophy develops very rapidljf in acute nephritis, and 
this was corroborated by Friedluender in autopsies upon acute scarlatin- 
ous nephritis, and by ijeyden with regard to acute nephritis after typhoid 
fever. It would seem, therefore, as if. in consequ^me of renal disease, 
certain constituents are retained in the blood which irritate the heart 
muscle, and thus produce hyporti-ophy. The subject will be discussed 
— ^re fully in the cnapter on renal diseases. Cardiac hypertrophy has also 

ID noticed in hydronephrosis and renal calculi. 

The causes of hypertrophy of the right ventricle must be sought par- 

ilarly in diseases of the orifice of the pulmonary artery, its trunN, and 
le pulmonary capillaries. These include stenosis of the pulmonary 
orifice, pulmonary iiisufficteucy, stenosis of the pulmonary artery by 
tnmors, aneurism and arterio-sclei'osiaof the pulmonary artery, in rare 
■cases general dilatation of the branches of the pulmonary artery. 
<Jhronio diseases of the pleura and lungs also lead to hypertrophy of the 
right ventricle when the pulmonary capillaries are narrowed by compres- 
sion, or have been destroyed after previous obliteration. Chronic exu- 
dations into the pleural cavitiea, emphysema, retraction of the lun^s, 
bronchiectasis, spinal curvatures, etc., act in this manner. In phthista, 
on the other baud, cardiac hypertrophy is rarely obseived, because the 
heart is incapable of undergoing hypertrophy on account of the cachexia. 
Baenmler and Brudi have shown that extensive pleuritic adhesions lead 
not infrequently to cardiac hypertrophy, inasmuch as the power of loco- 
motion of the lungs, and therefore their aspiratory action on the current 
of blood in the pulmonary artery, are interfereti with. Under certain 
"■^lamstBuces, the cause of right ventricular hypertrophy resides on 
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the further side of the capillaried of the lung, as in sometimes obserred 
in mitral lesions. 

Tii9 cause of auricular hupertrophy is stenosis of the auricalo-yen- 
trieular orifices^ which necessarily increases the resistance to the 
auricles. 

Hypertrophy of the entire heart is observed when the causes of hyper- 
trophy of the right and left ventricles are combined with one another. 
This occurs most frequently in simultaneous affection of the aortic 
and mitral valves. 

But every cause which acts on a part of the heart may also lead ti> 
total cardiac hypertrophy, when the heart muscle fails and symptoms of 
stasis (or disturbance of compensation) develop. It will here suffice to 
show the necessary changes in two concrete examples. 

If the muscular power of the hypertrophied left ventricle fails in 
aortic stenosis, some olood will remain in the left ventricle after each 
systole, thus furnishing the conditions necessary to stasis; or, in other 
words, to the elevation of the blood pressure in the left ventricle, and 
through this in the left auricle. Thence the elevation of blood pressure 
is propagated into the pulmonarv veins, the capillaries of the lung, the 
pulmonary artery, and finally, tlie right ventncle, and thus fnmisnes a 
cause for (dilatation and) hypertrophy of the latter. 

If, in mitral insufficiency, the power of the right ventricle no longer 
suffices to overcome the resistance furnished by the valvular lesion, some 
blood remains in the right ventricle after each systole, and thus stasis 
and elevation of blood pressure occur in the right ventricle, right auricle, 
and venaB cavae, followed bv oedema of the subcutaneous connective tissue, 
etc. It is not difficult to understand that this increases the resistance to 
be overcome bv the left ventricle, and furnishes the conditions for its 
(dilatation and) hyj)ertrophy. 

Accordingly, if total hvpertrophy is added to partial hypertrophy as 
the result of circulatory disturbances, we have to deal, in almost every 
case, with conditions or insufficient heart's notion and disturbed compen- 
sation. But we must not conceal tlie fact that total hypertrophy is 
sometimes observed without preceding symptoms of stasis. This has 
been explained on the theory that, on account of the intimate connection 
between the muscular fibres of both ventricles, hypertrophic changes 
readily extend from one to the other. 

Total cardiac hypertropliy is also observed in affections of the heart 
muscle itself. It is, therefore, found not infrequently in pericarditis 
and myocarditis. It is also met with occasionally in obliteration of the 
pericardium. 

Finallv, there are cases of mechanical hypertrophy in which no cause 
is revealed on autopsy. It seems almost as if we have to deal with a 
primary affection, so that the term primary or idiopathic hypertrophy 
has been used. But we. usually learn from the historv that the patiQnts 
have endured excesses and great bodily labor, so that the apparently pri- 
mary hypertrophy is really the result of circulatory disturbances, inas- 
much as the capillaries are narrowed by the excessive muscular exertion, 
and the pressure in the domain of the aorta is tiiereby increased. Such 
observations have been made particularly in mountaineers, miners, black- 
smiths, porters, sailors, and workers in vineyards. Cardiac hypertrophy 
in soldiers, as the result of excessive drilling and marching, has also been 
described. In certain regions the disease seems to be especially frequent, 
and this is probably the result, in part, of the occupation of the inhabi- 
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tants. Thum found it frequently among English recruits, while Fraent- 
zel, who described several cases as the result of forced marching during 
the Franco-Prussian war, could not corroborate Thumbs experience 
among German soldiers in times of peace. That such cases are not rare 
in North Germany is evident from the observations of Curschmann and 
Leyden and Zenker. I have repeatedly treated such patients in East 
Prussia, in Berlin, Jena, and Goettin^en, and have been present at a 
number of autopsies. The left ventricle is affected most frequently, 
more rarely both ventricles, most rarely the right ventricle alone. 

Psychical excitement (sorrow, care), excessive use of tobacco and 
alcohol, excessive venery, and gout are also mentioned as causes of idio- 
pathic hypertrophy of the heart. According to isolated statements, car- 
diac hypertrophy is also hereditary, but this view is not well substan- 
tiated. 

III. Symptoms. — The symptoms of the primary disease and those of 
the cardiac hypertrophy must oe kept strictly apart. We will here con- 
sider only the latter. 

The subjective symptoms are unimportant, as the diagnosis is only pos- 
sible from the objective symptoms. 

In hypertrophy of the left ventricle, the cardiac region often projects 
more prominently, particularly in children and women whose ribs and 
cartilages are yielding. The apex beat is abnormally low, being situated 
often in the seventh or eighth intercostal space. At the same time it is 
situated more to the outside, so that it passes beyond the left mammary 
line and may extend to the left axillary line. The apex beat is also 
broader than normal (2.5 cm.), and the tips of two fingers no longer 
suffice to cover it. But while these changes in the apex beat belong 
rather to the accompanying dilatation of the left ventricle, it is also 
unusually lifting and resistant — a peculiarity characteristic of hyper- 
trophy. 

The pulsating elevations are usually not confined to the region of the 
apex beat, but the entire cardiac region, indeed the larger part of the left 
thorax undergoes a diffuse concussion at each systole. Not infrequently it 
can be recognized through the clothes, so that occasionally the entire 
body is shaken in systole, or a patient lying abed, produces systolic 
movement of the bed. 

The movements of the heart can often be followed over a number of 
intercostal spaces, and, in addition, systolic retractions are observed not 
infrequently immediately adjacent to the left edge of the sternum. 

In the lateral cervical region, there is usually vigorous throbbing of 
the carotids, caused by the abnormally high pressure in these arteries, 
which, in addition, often contain an unusual amount of blood. This 
also explains the fact that pulsation is visible in the smaller arteries, for 
example, the temporal, in which it is not found in healthy individuals, 
unless the hearths action is unusually vigorous. 

On palpation, special attention should be paid to the changes men- 
tioned in the breadth and strength of the apex beat. At times a short 
beat is felt in the second right intercostal space, alternating with the 
apex beat and therefore diastolic in character. It corresponds to an 
unusual development of the aortic semilunar valves. Over the carotids 
we often feel systolic thrill, which is also present when palpation is 
exercised gently and carefully. On auscultation a systolic murmur is 
heard in this situation. The examination of the pulse is very important; 
it is extraordinarily hard and tense. 
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of tlio veeael and its coneequent irregular vibratinas. The intensified 
diastolic aortic sound is usually propagated into the carotid. Over tlie 
emnll arteriua we often hear a snort eysrtolic note, when the stothoacope 
is placed upon them without exercising any pressure. Tlie ayBtolic tone 
in the arteries may even be heard over the palmar arc^h. 

Subjective ^m'ptoms are often entirely a Dsent. except that palpitation 
and dvepncea develop during violent exertion. Home patients complain 
fif a feeling of constant teiiaton and pressure in the cardiac region, 
which is intensified occasionally into a slightly painful gensation. At- 
tacks of palpitation occur not infrequently without any special exciting 
cause, and may be accompanied by violent pain in the region of the 
heart, radiating sometimes into the left arm. Many patients are com- 
pelled to assume a certain position in bed, as the symptoms are usn^y 
especially severe in left lateral decuhitus. 

A msh of blood to the head often occurs. The patients complain of 
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S3, dulnesH, spots before tlio eyes, ringing \a the ears, occasionally 
^ aubjeotive pulsatile auditory sensations. There is often a tendency 
hemorrhages, shown by repeated and profuse epistaxis and in women 
■ profuse menstruRtioii. Corobral hemorrhage occurs comparatively 
l«n, hut is usually preceded by changes in the cerebral vessels. The 
^*r are also explaini-d by the abnormally high blood pressure and the 
ly changed nutritive conditions, 
suspicion of hn»ertrophy of the riglit tentricle is often roused on 
. :tion from the fact that the dilTnse apex beat extends very far to 
the right, so that it may be foljii-ved vitl' thfe ce oi-er tire lower part of 
the sternum and even the adjacent ■ parte of: th" •ight thorax On pal- 
pation we feel not infregueHvly ad bbbbrtaally acfive conciisslon of the 
*"'^'" of the thorax mentioned. In many cases there is also a short dia»- 




best cQQ&ied to the second left intorcostal gpuce aiid atlribnted to 
eeeive tension of the pnlmonary vulves. On ausciilUtiou, this is 
} recognized by the intensification of the diastolic pultnouary sound. On 
I {KrciiBsiou we notice extension of the heart to tbe right, the great (rela- 
tive) cardiac dtituesa extending ttxternallv beyond the right ed^o of the 
sternum, and thecardiacresiatance extending, ut the level of the fourth 
costal cartilage, more than two cm. beyond the right edge of the 
fitemum. The area of dnlncss of the heart baa increased particularly In 
width, bnt very little in length (Fig. 8). 

In right ventricular bypertrojihy, the patients nsually anffer from 
cyanosis and shortness of breath, because the ])iilmonary circulation is 
ftlwaj-B affected. They also have a marked tendency to bronchial 
L catarrh, and hemorrhages from tlie air passages are not iufreqaent. 
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The symptoms of hypertrophy of the entire heart consiat, in great 

5 art, of a combination of the symptoms just described. The area of 
ulness may assume snch dimensjona that it extends from the right 
mammary line to the left asillary line, and from the second costal car- 
tilage to the eighth and ninth ribs. At the same time the triangu- 
lar ahape of the cardiac dutnesa becomes rounded, qnadrilateral, 
and almoat trapezoidal (Fig- 9)- If some cases Seitz detected pericar- 
dial friction murmurs, whicn be attributes to the rubbing of the abnor- 
mally lacg'J Jieart ^nmailQ a^ngt the^purietal layer of the pericardium. 

V erV ai^resgin^ ^iriiflitibnB ai'Tctop Tf/haa the heart muacle possesses 
insufficient power to' ■o^'fercometlie aonortnal resistance to circulation. 
This is often indicated by the fact that the dyspncea and palpitation become 
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instant and the pulse ia often accelerated anO irroguliir. Despite onr 
ideavora we are unable permanently to combat the obstructions, 
idema develops, diuresis diminishea, occasionally albuminuria occurs. 
lie liver increases in size, and symptoms of ascites soon present them- 
Belves, The patients cough a good deal, and not infreouently expec- 
torate blood. Death from suffocation results from hydrotnorax, cedema 
of the lungs, or pneumonia. In other cases life ends with eigus of cere- 
bral congestion, the patient passing into a condition of somtiolenc» 
attended with convulsions. Sometimes we are able to obviate the dan- 
ger, bat we can merely delay the fatal termination mure or liiss, and 
increasing cardiac inanfBciency soon pnta an end to life. 

IV. DrAGNoais. — The recognition of cardiac hypertrophy is uanally 
unattended with difficulty. The symptoms with regard to hypertrophy 
of the left ventricle are: a particularly broad and lifting apex beat, the 
apex boat lower than normal and passing beyond the left mammary tini?, 
intensification of the second aortic sound, enlargement of cardiac 
dulness in the direction from above downwards and to tlie left exter- 
nally, hard and tense radial pulse. In hypertrophy of the right ventricle 
we find: widening of the diffuse apex beat over the sternum and beyond 
it to the right, widening of the area of dnlness transversely, the greater 
(relative) cardiac dulness passing beyond the right edge of the sternum, 
intensification of the second pulmonary sound. 

The mistakes which may be made with regard to cardiac dulness 
>Te been discnssed under the head of pericarditis, and will be cousid- 
d here very briefly. 

Enlargement of cardiac dulness remains absent if the anterior bor- 
of the lungs are fixed by adhesions and cannot be pushed to the 
'outside by the enlarged heart. But this is only the case eo far as re- 
gards the smaller (absolute) cardiac dulness, /. e., that portion of the 
heart which lies immediately adjacent to the thorax, while the greafcr 
cardiac dulness is very little affected thereby. Increase of cardiac diil- 
'' IBS may also be absent in pnlmouary emphysema on account of the 
at distention of the lungs, and after due consideration of the etiology 
must often be satisfied with making a probable diagnosis. 
In other cases there may appear to be increased cardiac dulness on 
unt of disease of adjacent organs, although the heart is normal in 
This may occur in infiltration of the borders of the lungs, eneap- 
lated pleurisy, aneurisms of the aorta and pulmonary artery, and 
'iastinal tumors. Tnmors situated behind the heart and pressing it 
ards, may also apparently increase the area of dulness. In siirrh 
•swe must consider the other symptoms, the usually more irregular 
>pe of the area of dulness, and must not undervalue the diagnostic 
iportance of the etiology. 
In total hypertrophy of the heart, it may be doubtful whether the 
ireased area of dulneaa ia owing to pericardilis or cardiac hypertrophy. 
_ lUst then consider the development of the affection, the charuc- 
teristic shape of the area of dulness in pericarditis and the relation of the 
upex beat to the dulness. Friction murmurs favor the diagnosis of peri- 
carditis, as the rubbing murmurs caused by the heart muscle, which have 
been described by Seitz, must bo very rare. Increase of the area of dul- 
ness in the npright position points towards pericarditis, although it has 
l»©en observed in a few cases of extensive hypertrophy. 

V. pEOoyosis. — Oaidiac hypertrophy must be regarded as a favora- 
sign in so far aa it allows the possibility of overcoming the »bn'"" 
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Te«ri*tance to the circulation. Unfomiiurtelj, the prognosis does not 
fxmtinae farorahle. In almost ererr caae a stage derelops in which the 
h^art'i! action fail*, and thoagh snch conditions mar be reliered tempo- 
ran iv, the force of the heart cannot be maintained permanently. 

VL Tbeatmext.— Ai cardiac hypertrophy is an attempt on the 
part of natnre to relieve existing circulatory disturbances, it would be 
wr'ir.^ to attempt to prerent its derelopment. On the contranr, we 
should endearor to maintain the hypertrophy and the vigor of thelieart 
iinchange^l, not indeed by medicinal agents, but by a rational regimen. 
Excessive labor should not be imposed upon the h^ut, and strict bodily 
and mental rest should be recommendea. Hard work« mountaineering, 
exhausting walks, dancing, riding, must be interdicted. Care should 
also be exercised in taking cold baths, as «>me patients are seized in the 
liath with sudden attacks of oppression and palpitation, leading to the 
dang'-r of drowning. Cold frictions, morning and evening, are indi- 
caterl f'>r many patients. 

We .should prohibit the use of stimulants, particularly coffee and tea, 
nor is smoking allowable. The articles of diet should be such as are 
readily digested and not very fseculent. We may recommend milk, eggs, 
soup, lean meats, and cooked fruit to aid the action of the bowels, wnile 
farin^iccous foods, vegetables, and fatty articles should be avoided. 
Ilefivy meals should be avoided; it is better to eat oftener, but little at 
a time. In well-fe<^l individuals, addicted to the pleasures of the table, 
we may recommend whey and grape cures (for example, in Merau, Mon- 
trc'ux, Vevey, Bex, Duerkheim, etc.). A sojourn in the mountains 
a^;ts remarkably well in some cases. 

Mild laxatives should be given in constipation, since otherwise a rush 
of bicKxl to the hea<l is apt to occur. 

In attacks of palpitation, the patients must be kept absolutely quiet, 
and an ice bag applied over the heart. Some patients experience con- 
sirlerable relief from constantly wearing a flask filled with cold water 
and fitted to the shape of the cliest, but the water should be f requently 
renewed. Little can be expected from the use of setons, issues, anil 
other derivatives in the cardiac region. Digitalis in large doses should 
he administered if the palpitation continues. 

We must especially make use of digitalis (its effects being always 
carefully watched) when the heart's action becomes insuflScient, and its 
effects far surpass those of the other remedies, such as caffeine, adonis 
vemalis, convallaria majalis, quinine, veratrine, arsenic, antimony, del- 
phinium, etc. Diuretics, diaphoretics, and drastics are indicated if 
(edema and other symptoms of stasis develop. 

3. Atrophy of the Heart. 

I. Etiology. — Atrophy of the heart is a diminution in size and 
partial disappearance of the heart muscle. It affects usually the entire 
heart, partial atrophy bein^ rarer. The latter form is found in the left 
ventricle in mitral stenosis, evidently because the ventricle gradually 
accommodates itself to the smaller quantity of blood which flows into 
it during diastole. 

Like the majority of other organs, the heart undergoes senile atrophy 

in advanced age. It is also observed when the organism passes into a 

marantic and cachectic condition as after carcinosis, tuberculosis, long 

atinued suppuration^ seyere typhoid fever^ dysentery, diabetes^ losses 
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of blood, stenosis of the oesophagus and similar affections, for example, re- 
fusal of food. Occasionally a sort of compression atrophy develops. This 
is observed in mediastinal tumors, longstanding pericarditic exudations, 
callous thickenings of the epicardium, and excessive development of sub- 
epicardial fat. Stenosis of the coronary arteries may also lead to atrophy 
of the heart on account of the insufficient nutritive supply. 

Rokitansky first called attention to the fact that abnormal smallness 
of the heart may be congenital. He observed it particularly in delicate, 
amenorrhoic women, associated with defective development of the geni- 
tal system. But Vircliow was the first to lay stress upon the fact that 
imperfect development of the heart and arteries is intimately connected 
with chlorosis. I have also made several autopsies upon pale men in 
whom the dimensions of the heart were approximately those of a child 
of five or six years. As we have to deal in such cases with a congenital 
condition and not with a retrogressive change, it should not, strictly 
speaking, be termed atrophy, and Virchow therefore applied the teriii 
hypoplasia. Virchow also found hypoplasia of the heart in bleeders 
(those suffering from haemophilia). 

Brehmer maintains that congenital atrophy of the heart predisposes 
to pulmonary phthisis, but this is disputed by v. Mayer, who holds that 
cause and effect have been mistaken for one another. 

II. Anatomy. —An atrophic heart is small in size, has thin walls 
and diminished weight. According to Wunderlich, the heart is atrophic 
if it does not reach 200 gm. in weight (in the adult). In phthisis, 
Engel found the weight of the heart reduced to a fourth of the normal, 
the diminution affecting chiefly the left ventricle. 

The pericardium is often found filled with a clear fluid. This was 
formerly regarded as an hydro-pericardium ex vacuo, but in our opinion 
the transudation is the result of the primary disease. 

The surface of the heart is often folded and wrinkled, particularly 
in those places in which the epicardium is thickened into milk spots; 
the heart has been compared to a dried pear. As a rule, the 8ubei)i- 
cardial fat has disappeared, occasionally it forms an atrophic mucoid or 
gelatinoid mass. Increase of the subepicardial fat is observed mucli 
more rarely. The coronary arteries are often remarkably sinuous. 

The heart muscle is of ten pale, but firm and rigid; its color some- 
times resembles that of muscular tissue which has been macerated for 
some time in water. In other cases it has a rusty brown or dark ochre 
yellow color, particularly in old people, and those who have died of 
cancer or phthisis. This discoloration is caused by profuse yellow and 
brown pigment granules in the muscular fibres, partly arranged in 
rows above one another and accumulated especially at the ends of the 
nuclei of the fibres. They are regarded as the remains of the muscle 
coloring matter, but careful investigation concerning them is desirable. 
These changes have been termed brown atrophy, pigment atrophy, or pig- 
ment degeneration of the heart muscle. 

Microscopical examination sometimes reveals other degenerative 
changes in the atrophic muscular fibres. Friedreich found, particularly 
in the cardiac atrophy of cancer and tuberculosis, that the muscular 
fibres had lost their transverse striae, and had become converted into 
homogeneous, colorless cylinders, the nuclei of which in part had dis- 
appeared, lie applied to these changes the term sclerotic atrophy, be- 
cause it was characterized macroscopically by striking firmness of the 
muscle, and uj)on transverse section by smoothness, waxy gloss, and its 
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almost transparent, grayish-red appearance. In other cases the muscular 
fibres are partly granular, partly fatty, or, as Virchow described in one 
case, have undergone waxy degeneration. At all events these secondary 
changes indicate that atrophy of the heart depends not alone on dimin- 
ished size of the muscular fibres, but that it is caused partly by degen- 
erative processes. 

The aortic semilunar valves also present atrophic changes not infre- 
quently, inasmuch as they are extremely thin and delicate, occasionally 
are even perforated and fenestrated. The free edge of the leaflets of the 
mitral and tricuspid valves are often found rolled inwards. 

The cavities of the heart are generally smaller than normal, inasmuch 
as they accommodate themselves to the quantity of blood which, as a 
rule, is diminished. This has also been termed concentric atrophy of 
the heart. In eccentric cardiac atrophy, the lumen of the heart appears 
enlarged; in simple atrophy, the cavities of the heart are unchanged. 
Eccentric atrophy is rarer than simple atrophy; it occurs most frequently 
in old age, provided the amount of blood is not notably diminished. 

III. Symptoms; Diagnosis; Prognosis; Treatment. — A number 
of symptoms have been mentioned by means of which atrophy of 
the heart may be recognized, but these are in part purely theoreti- 
cal, in part they are accidental complications. Laennec taught that 
syncopal attacks in hypochondriacal individuals depended on atro- 
phy of the heart, and Hope made a similar statement with regard to 
nervous and hysterical individuals. When we read further that fee- 
ble, trembling, or absent apex beat, low heart sounds, attacks of pal- 
pitation, small pulse, etc., occur in cardiac atrophy — who would venture 
a diagnosis on such doubtful symptoms? 

Among objective symptoms we would naturally expect diminution of 
the area of cardiac dulness, but every experienced observer who has the 
opportunity of controlling his diagnoses by autopsies, knows that little 
weight can be attached to this symptom, even when diminution of the 
area of dulness by pulmonary emphysema may be excluded. The diag- 
nosis, therefore, depends solely on experience, and cannot possess more 
than a certain degree of probability. The prognosis is unfavorable on 
account of the grave primary affections. If treatment must be consid- 
ered at all, the indications are to strengthen tiie action of the heart and 
secure complete bodily and mental rest. 

• 

4. Fatty Heart, Cor Adiposum, 

(Adipositas 8. Lipomatosis s, Obesitas cordis. Lipoma CapsulcB cordis, 

Virchow, Atrophia cordis Upomatosa, Orth,) 

I. Anatomical Changes. — On the healthy heart we always find a 
moderate amount of fat in the subepicardial connective tissue," particu- 
larly in the grooves of the heart and in the vicinity of its chief vessels at 
the lower edge of the right ventricle and near the apex. Excessive in- 
crease of this fat leads to the development of fatty heart. The fat then 
increases considerably, not alone in the situations mentioned, but also 
extends over the surface of the ventricles. The right ventricle is first 
surrounded by a massive layer of fat, later the left ventricle is similarly 
involved. Finally, the entire heart is surrounded by a thick capsule of 
fat, which may attain a diameter of more than one cm. Not infrequently 
'^e fat has an intense sulphur-yellow, almost icteric color, while in other 
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cases it is nale-yellow. Upon eection through the heart musi:lf we often 
find that tne pi-oliferation of fat ib not confined to tlie subepiisardial oon- 
nectivG tissue, but has also penetrated along the intermuscular fibrons 
septa in the depth of the heart muscle. In mauv cases, also, tlie muscu- 
lar tissue of ttie heart is e^lrcmelv diminished, and has a brownish- 
yellow, dull color. The heart muscle is reduced occasionally to a very 
thin stripe, so that it is astonishing that it could elTect the circulation of 
the bloorl. We can ali^o readily understand that such a muscle is esjie- 
cially prediBpoBcd to rupture, Endarteritlc changes in the coronary 
arteries and aorta are noticed not iofreqnently. 






_ ^opical eimninalion we often find appearanccB which indicate atro- 
phy, fatty degeneration, and. finally, dieappea ranee of the niuaculiir fibres, as the 
result of being aurrounded and conipreBaed by the stdipose tissue. It ix evident, 
therefore, that an originally faity heart may be assuc4ated with fatty degenera- 
tion of the muBCDlor tuires. In one case Kennedy found the nght pneumogastrtc 
healthy, the left one extremely fatty. 

The other organs present very different and often almost antagonistic 
conditions. While some bodies present the appearances of excessive 
emaciation, in others wo are struck with the marked obesity of various 
organs, for example, the mediastinum, omentum, mesentery, liver, sub- 
cntaiieoua connective tissue, etc. According to Smith's observations, 
drops of free fat are sometimes found in the blood in such cases, hut 
on a perusal of Stokes' cases wo cannot avoid the suspicion that we 
have to deal with accidental nncteanliness at the autopsy. Furthermore, 
recent statements of a similar tenor do nut witliBtand unbiassed criti- 

II. Etiology. — Among the causes of this affection, general obesity 
iBt be taiten into consideration in the majority of cases (vide Vol. IV.). 

It may here be mentioned that it is found particularly in thoBe who are very 
.._JCh addicted to the pleasures of the table and, at the same time, hare very 
little bodily exercise, or in thoae who adopt an improper diet, particularly one 
I'ich in hydrocarbons (farinaceous articles, sweets, etc.). It is also well known 
that drinkers of beer, brandy, or wine iiave a tendency to obeeity. 

Among other, but much less important, causes we may mention losses of 
hlood aniTexhausting discharges, and ansemic and cachectic conditions (chloroBis. 

Khthlsis. carcinosis, Btrrcfula, Addison's disease, etc I. In thiH closn of cases the 
eart is occftKioually found fatty, while signs of emaciation are manifest in the 
subcutiineoua cellular tissue and muscles. 

Obesity and fatty heart also deviflop in women sufferini; from amenorrhueu 
nnd sterility, or in those who have recovered from a child-birth, or have reached 
the meniipau«e. 

Due weight must also be attached to hereditary predisposition. Daily experi- 
ence teaches that one individual will gain in weight under certain conditions, 
while another will present a lean appearance. 

Fatty heart occurs more fretpiently in men than in women. As u 
rule, the individimis have passed tlicuge of forty years, Bluchez reports 
ihe case of a girl. ajt. 10 years, wlio suffered from fatty lieiirt as the 
resalt of drink, and died in conseipicncc. 

. Ill, Syui'ioms, — In n[>t u few cases ihe disease has no special 
symptoms, and is found accidentally at the autopsy. In others, there 
ore no previous striking symptoms, but the disease is the cause of sudden 
death; a relatively large numlier of cases of so-called spontaneous rup- 
ture of the heart depend upon fatty heart, and the conseq'iient diminished 
er of resistance of the heart muscle. In a third group of cases the 
dislj^ssing conditions develop on account of the temporary or 
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or dii'ikin^ retardation of the pulae. v. Dusch found that t\w retardation of the 
— ■'— ■ - — R after the onset of febrile diaeiiBea. Irritation of the vaao-moliT 



iitrve centre must be regsrileJ ai the cause of the abnormal elowneas of I 
piiiae. It is produced by the cerebral anteniia wliieh. as has been proven ex[K-] i- 
men tally, rtsults in sLowed movement of the heart. 

During the pwudo-apoplectic attacks the pntients, in many cases, auddenly 
loae conscious Deas and fall, if they recover, complete consciousness in usually 
restored with striking rapidity. Paresis of certain limbs is sometimes left ovi^r 
lor a little while; more rarelypermanent hemiplegia follows, and must be attri- 
buted to encephalorrhagia. TliiB may occur so much the more reudity becau«t: 
fatty degeneration of the smaller cerebral vessels is observed very often even in 
young persons, who are suffering from fatty heart 

The number and duration of the pseudo-apoplectic atlai-ks vary greatly. In 
many cases weeka and montlis elapse before they are repeated, in others they 
occur several times in the course of a day. In one of my patients ten to fiftecii 
attacks occurred in one dav. The patient often stopped in the middle of a — 
• •-' jf^^r' ■----■ - --- ' ■■- 



e, let the head fall (the eyes beinK closed], and the extreniiliea also fell power- 
less. .Upon coming to, lie continued his sentence and had no knowledge of the 
seizure. The more rapidly the attacks follow one another the shorter is their 
iluration, and there are numerous gradations from rapidly passing unconscious- 
ness to attacks which Inst many hours. Sometimes the patient feels the ap- 
proacli of the attack. We have previously mentioned that slowness of the pulse 
indicaWs the approaching seizure. There are also peculiar premonitory sensu- 
tiune, and the |iatients may learn to prevent the attack. In Stokes' well known 
onse. as soon as the patient felt the onset of the attack, he assumed the knee- 
elbow position, dropping the head far downwards; this generally warded off the 

Twitohingsinthe limbs appear occasionally during the attack: there are almost 
always changes intlie pulse and disturbances of respiration. The Cheyne-Stoke*' 
respiration is readily recognized. It consists in the regular alternation' of phaises 
and pauses of respiration. The former begin with superHcial respirations; then 
they become deeper and deeper, assume a dj'spnceal character, often become sigli- 
ing and stertorous, and groaually subside into apncea (cessation of respiration). 
Leube tirst noticed that the pupils are contracted during the apncea, and Traulic 
observed that twitchings may occur in individual groups of muscles towards the 
close of the pause in respiration. According to Praenteel the apnoea may last as 
long »* fotty seconds. Cheyue-Stokes breathing sometimes appeal's only durhig 
sleep, in other coses sleep or disturbance of uonsciousnesB occurs during the 
pauBcn in reapiratioi^, Froeotzel Qrst noticed that the phenomenon could some. 
times be produced by the use of narcotica. I have been in the unpleasant posi- 
tion of noting the correctness of this statement in the case of one of my patients. 
Cheyne-Stokes' breathing is also observed not infrequently during the pseudo- 
aiKipleclic attacks. Sometimes the phenomenon is only temporary, but it may 
also Inst weeks and even months. 

Trauhe was the Ilrst to explain this symptom by anceniia of the medulla 
oblongata, the centre of the respiratorv and circulatory nerves. But as the phe- 
nomenon may also occur in other coniJitions, it is evident that it is not pathognu- 

of fatty heart. Among others it is found in compressiiiK diseases of the 

^ _. .L_ _,_._... . ._ — ._ ,.._! ,...___ '-ral ti" ' 



:b of the skull; for example, acute hydrocephalus, cerebral tumors, hemor- 
rhage, meningitiB, and in toxic affections (urtemia, choleeniia). 

Aiicemiaof the central uervo us system in fatty heart is sometimes not con- 
ftnvd to tba brain, but appears to uJtect the spinal cord. 

TliD c.ir(iia<! allectioii may last for years, and every experiencod phy- 
aiciao meots with cases in which improyement and exacerbation aJter- 
uate for several years. 

The fatal terniimition ta very oftfin stiddeo. Among Qnain'a col- 
lected cases, fiudden death occurred fifty-four times, or a little taoro 
than sixty-six i»r cent. Death may occur from rupturo of the heart, as 
was iihserved by Fruiiz during childbirth. In other cilich death is Ihe 
result of cerebral hemorrhage. Pseudo-apoplectic attacks may also be the 
direct caiiEc of death. 

In some cases there is repeated and profuse epistuxia, wliioh favors 
the fatty changes and the impairment of strength, and ucceierates the 



58 DISEASES OF THE HEART MUSCLE. 

fatal termination. A chronic and very distressing course develops when 
signs of insufficient heart's action appear more and more prominently, 
and lead to death with symptoms of stasis: oedema of the skin and serous 
cavities, enlargement of the liver, diminished diuresis, albuminuria, 
bronchial catarrh, hemorrhagic infarctions, pneumonia, pulmonary 
cedema, somnolence, convulsions, etc. 

IV. Diagnosis. — As a rule, the diagnosis can only be made with a 
certain degree of probability. Gases in which striking retardation of tlie 
pulse, pseudo-apoplectic attacks, and Cheyne-Stokes' breathing occur in 
combination are not veiy frequent, and, as a matter of course, very little 
can be inferred from a single one of these symptoms. If the signs of 
insufficient heart's action develop, we must, first of all, exclude myocar- 
-ditic changes, and it will then be of special value to take into considera- 
tion the clinical history and etiology, and the signs of general obesity. 

V. Prognosis. — The prognosis is usually unfavorable, for, as a«rule, 
the patients are seen in such a late stage of the disease, that radical 
treatment is neither advisable nor does it promise permanent benefit. 
In addition, many patients will not give up their bad habits. 

VI. Treatment. — There is generally no opportunity for prophy- 
lactic measures, as the patients do not seek advice until after they 
have grown obese. However, the prophylactic measures and the treat- 
ment of obesitv and fattv heart coincide with one another. For details 
we refer to Vol. IV., article Obesity. It may here be mentioned that 
special importance must be attached to a restriction of the amount of 
nutriment and the greatest possible exclusion of hydrocarbons, while 
fats may be invested ad libitum. In addition, moderate exercise, but not 
excessive, particularly in the beginning, when the heart muscle must still 
be spared as much as possible. The waters of Marienbad, Kissingen, 
Homburg, Wiesbaden, Tarasp, and Karlsbad have a good reputation in 
this affection. 

If insufficiency of the hearths action develops, we should order digi- 
talis (as infusion 2 :200, one tablespoonful every two hours) alternating 
with caffeinum citrico-benzoicum (glycerin., acj. destill., aa 5.0, one 
syringeful morning and evening), and with adonis vernalis (inf. 5 : 150, 
one tablespoonful every two hours). When symptoms of stasis are prom- 
inent, we should resort to diuretics (Acet. Sijillae, 30.0. Kali carbonic, 
q. s. ad perf. saturationem, adde Aa. retroselini, 150.0. Oxymel Scillitic, 
20.0. M. D. S. One tablespoonful every two hours), to drastics (inf. 
sennae comp., 180.0. Natri sulph., 20.0, M. D. S., one tablespoonful 
t. i. d.), and to diaphoretics. 

When symptoms of cerebral anaemia appear, the patient's head should 
be kept low and stimulants given 'internally, for example, strong wines 
in teaspoonful doses, sulphunc ether, five drops on sugar repeated; tinct. 
valerian, aeth., twenty drop sin one drachm sugar-water; camphor, 1.0. 01. 
amygdal., 10.0. M. D. S., one syringeful subcutaneoiisly; ammonia or 
eaii (le cologne by inhalation, rubbing the temples with eau de cologne, 
hand baths and foot baths of mustard (50.-100. of coarsely ground mus- 
tard for each bath), mustard poultices to the calves, the epigastrium, 
etc. 

Asthmatic attacks often yield rapidly if the patients lie down in a 
<lark room. We may also apply an ice-bag to the prsecordial region, 
giwe pieces of ice, also ices internally by the teaspoonful, perhaps allow 
A Clip of very strong coffee. Great care should be exercised in the use 



pniorjihine and narooticB, as tliey readily induce Cheyne-Stokoe respira- 
tion utiil cerebral ansemia. 

If the threatening symptoms bavo been relieved, it ia often very ad- 
visable to make a prolonged use of small dosea of digitalis, for example. 
fol. digit, pulv., a.O. Ferri lactic, Kali nitric, afi 10.0, Est. rliei comp.. 
0.5. Piilv. althffite. q. s. ut f. pil. No. 100. D. S.. two pills to be 
taken t. i. d. 
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5. Inflammation of the Heart Mtisch. Mi/orarditin. 
{Carditis Munculiim.) 



I. ASATomcAL Chanoes. — According to the extent of the inflam- 
Tnatory process. wediBtinguieh diffuse and partial myocarditis; according 
to its course, acute and chronic myocarditis; and according to the situation 
of the inflammation, we have to deal with a parenchymatona inflamma- 
tion, t, e.. one which occurs in the muscular fibres, and with an inter- 
stitial inflammation, which is situated in the inlermnscular connective 
tissue. \ot infrequently, however, there are transitions between these 
variona forma. 

Tlin changH in the henrt muscle. HeecrDied hy Vircliow aa cloudy swelling, 
are KBneralty included in the citcegorv nf the diffuse (orm of acute parencliy- 
iiiaUtUB luyocarditla. The heart mtiscle appears somenliiit swollen, often lias a 
dull. Bliining, or lardaceoua fatty appearance, and is not infrequently extremely 
brittle. On microscopical examiimtion tlio individual musi;ulat- fibres are found 
t'l be swollen and to nave lost thf Jr tranaverse striation, and are tilled with in- 
uiiiuernbtfl, densely aggrecated granules. Ou tiie addition of acetic acid or 
dilute potash, the grauuTes disappear and are converted iuto a homogeneous, Irans- 
liiii'i'tit mass, thus proving their albuminoid character. There may also be a 
?liji;ht increase ot the nuclei of the HhKn. 

If the primary aiTeotion is especially severe and prolonged, the changes do not 
remain in tite Stage of cloudy swelling. The individual granules are converte>l 
inU> little drops of fat, no longer dissulve in acutic acid and potash, and are 
siiiiued gray or black by oamic acid. The nuclei takH part in the fatty degenera- 
1ii>n, and if the latter process is severe enough, the mnscuhir tlbre constitutes a 
cylinder in which uualei are no longer demonstrable and wliich is densely Riled 
ivitii liirger drops of tat. 

Acute diffuseiiareuchymatoua myocarditis occurs most frequently in febrile 
inf^'tious diseiises, apparently as the result of the infection and not of thti iic- 
coiii|ianying fever. Itwiiuldnot beln accordance with the facts, however, if we 
asiunie the existence of this change in all infectious diseases. We have pre- 
viously stated that the intensity and duration of the disease exert an influence, 
but there is also evidently a third important factor, viz. : ihe individual jiower of 
resist«nce of the lieart muscle. It ia unnecessary to say that the ohangea in ques- 
tion are not uniniportant. They will necessarily enfeeble the power of tlie lieart, 
and may lead to tin complete paralysis. In nmny infectious diseases this cuu- 
stililteH the chief danger. At preeent, however, we will nut discuss tills form any 

DlfTllse ncut« interstitial myocarditis, also, isalmost always associated with in- 
fectious diseases. Leyden showed recently that, in diphtheria, there is a prolif- 
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siuitar connective tissue of the heart, which 
lipc.'ir.inceof the muscular fibres. Goodharl 
■ iF-i, who died of scarlatinal nephritis, and 
I-.VI.' uf the left ventricle was diffusely inSI- 
■• ir,ii:iriious diseases may give rise tnainii- 
ii hi' iliagnosed with certainty during life, aa 
e.'irt, heart failure (soft heart sounds, feeble 

,_ , , . ul in their siguiltcance as redupUcation of 

tn9 tlrst sound, and tiie so-called rhythm du galop. 

Aoutn oircuinscribeil myocarditis is usually purulent (myocanlitis pumlenla. 
8 of the lieiirt). and. in the niajui'ity <il cases, the result of emboliu processes 
brnnciip* of tlii- eoninary jirteiii-s. It foUfuvs, tberefvre, that it is au inter- 
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stitial myocarditis, thoup:h the muscular fibres in the vicinity of the abscess are 
not free from inflamnvitory clianges. This embolic or metastatic myocarditis is 
observed with the greatest relative frequency in ulcerative endocarditis, in which 
colonies of bacteria separate from the site of inflammation on the endocardium, 
and are carried into the coronary arteries. This also occurs in pya)mia, puer- 
peral fever, splenic fever, glanders, acute articular rheumatism* diphtheria, 
typhoid fever, and in purulent and gangrenous processes in the air passages. 

Sometimes cardiac abscesses, for which uo cause ^an be ascertained, attain 
very considerable dimensions. 

The embolic abscesses of the heart, in ulcerative endocarditis, are multiple, 
and not infrequently present in astonishing nuiutien^. Their appearance varies 
according to their age. The most recent are very gray, or grayish-yellow dots or 
stripes, which consist of little more than anen*bolus inside of a vessel, and which 
appear granular under low powers, but under high powers, especially after 
aniline staining, are found to be composed of bacteria. Older spots are surrounded 
by a hemorrhagic zone, and in still older ones suppuration has developed around 
the embolus. The more the suppuration spreads the more the real producers of 
the suppuration disappear, and in the larger abscesses it is no longer possible to 
demonstrate schizoinycetes. 

These processes have no clinical significance. It is unnecessary to sav that 
they affect the fumction of the heart, but they cannot be diagnosed during 
life. The size of abscesses of the heart varies from that of a pin's head to that of 
a bean, a pigeon's egg, or even more. Roth reports a case in which the abscess 
contained 30 gm. of pus. Sometimes a number of abscesses are immediately ad- 
jacent to one another, or in direct communication, so that upon section tiiix>ugh 
the liMurt we find a series of communicating cavities. Absorption of small ab- 
scesses is conceivable, and it may be as-sumed that they leave a fibrous cicatrix; 
this can hardly be looked for in large accumulations of pus. There are seveial 
possible terminations in such cases. In a series of cases the pus is converted into 
a cheesy, crumbly mass, in which calcification occasionally occurs. As a rule, a 
fibrous capsule forms at the periphery, so that the abscess is. to a certain extent, 
encysted. In other cases the abscess opens. If the abscess is near the pericar- 
dium, the pus will probably rupture into the pericardial cavity, giving rise to a 
diffuse, usually purulent, pericarditis, which, as a rule, proves fatal. Sometimes 
suppurative pericarditis occurs without rupture of the abscess, when the latter 
is situated immediately beneath the epicardium. In other cases the pus perfor- 
ates into the cavities of the heart. The abscess continues to extend, m such 
cases, towards the endocardium, the superjacent layers of the endocardium become 
inflamed, and then the pus either breaks through the softened endocardium into 
the cavities of the heart, or the blood within the ventricle forces its way into the 
abscess cavity and clears it out. The immediate result of the mixture of pus wiUi 
the l)lood within the heart is the pix)duction of a prolific source of emboli, inas- 
much as plugs of pus corpuscles continue to be carried along in the circulation, 
until they stick in small vessels of the periphery. Emboli are observed most 
frequently in the spleen and kidneys, more rarely in the hrain and arteries of the 
skin (giving rise to manifold pustular or hemorrhagic eniptions). If the rupture 
lias occurred into the right ventricle, we may expect to find embolic foci within 
the lungs. 

As soon as blood has entered and cleared out the abscess cavity, the remain- 
ing layers of muscle are often rapidly dilated, and the original abscess of tite 
heart is converted into an acute cardiac aneurism. The dangers of the latter are 
extremely great, and the fatal termination often occurs in a short time. As the 
blood undermines the abscess walls more and more, the wall of the heart is pro- 
gressively thinned, until it finally gives way, the heart ruptures, and sudden 
death occurs, with signs of internal hemorrhage and paralysis of the heart. Re- 
covery from cardiac aneurism does not seem ever to occur, probably because the 
uninterrupted current of blood prevents every reparative process. 

The perforation is sometimes preceded by the formation of long fistulous 
canals, so that the rupture occurs at a place remote from the site of abscess. It 
may then happen that the pus presses in between the endocardial layers of the 
venous valves, and thence effects its entrance into the ventricular cavity. 

Noteworthy complications may arise if the abscess is situated in the upper 
part of the auricular septum. If the abscess ruptures, a direct communication 
may be formed between tha right and left ventricles. But the perforation some- 
times occurs on the right side suj)eriorly and posteriorly, so that the left ventricle 
'X>mmunicates with the right auricle. This is followed by marked dilatation of 
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theriglit iniricle, inaamnch sa a part of the left ventriculiir blood flowa iiilo tl;e 
righl auni^le iluring systole. In certnin caaes the perforation occuie through 
smttous. Hfitiilous tracts, and these may be unattended with symptoniB fur a long 
lime. If life ia retained, the site of mptiire oat inCrequeutV acquires a wnll-like. 
ring-shaped riiu of connective tiasut-, and thus prevents further changes, lu other 
<Mava the purforaciuu is attonded with sudden cliani;?a in the valvular ap|iaratus 
ut the heart. Thus, the aortic valves may be drawn into tlie inflammatory [iro- 
i.-e8.°i. portly destroyed, and soon made insufficient, The pulmonary valves or 
their sinus may also be destroyed, or there ia a disaolutitin of those cbordee tenclino) 
<if tlie tricuspid viilvea which spring from the ventricular eeptum. orthe intlnm- 
nmlwry pnx^ess spreads directly to tlie leaflets of the tricuspid valve. These 
uhanf^ee odeu produue inautflciency of the valvea, and v. Bamberger showa that 
they may sometimes be utillKed in making a diagnosis. For, if we detect sudden 
insufficiency of tlie aortic vaive, followed rapidly by insufficiency of the pulmo- 
nary or tiicuspid vaWes, we can hardly explain it in any oilier manner than by 
jAtocess of ilip venrricular eeplum. It is unuecesaary to add that all theae pro- 
a pruliflo source of embulism. 

Chronic myocarditw ia probably the only form which possesses clini- 
cal interest, becaitsu In certain coses it is susceptible of a probable diag- 
nosis. Anatoraioallv, it leads to the formation of connective tissue 
plates, heart callosities, heiici' the name myocarditis interstitialis fibrosa 
6. productivas. sclerosa, The callosities are at first grayish-red, later 
grayish- white patches, streaks, and plates, which are scattered more or 
less profusely through the heart muscle. They contain, occasionally, 
pale yellow or brownish spots, which are found to consist of the remains 
-' ooiiatricted and fatty mnscnlar fil)re8, and muscle coloring matter. 

The callosities are found most frequently in the wall of the left yea- 
_ de, particnlarly near the apex, and in the septum ventrieulortim. As 
iTiUo, they occur in the right heart onlydurinfj foitul life, and then often 
jive rise to congenital heart disease. Their size viries extremely. In 
i-ome places they merely constitute a broadening of the iutermusctilar con- 
uective tissue, m others they form radiating plaques which may reach the 
dimeusioiis of a mark pie:ie. They also vary greatly in thicltnesa; not 
infrequBiitlv tlie whole thickness of the heart muscle is involved, so that 
the pericaitf iu m and endocardium are only separated by Bbroua callosities. 
Occasionally they form tirni. solid itodures. They may be so nnmerous 
" A the larger part of the muscular tissue of the heart is replaced by 
itos of connective tiasue. 

They seem sometimes to follow an acute myocarditis, as is shown par- 

inlarly by those fibrous cicatrices, in which thickened, cheesy, or cal- 

ireons pus is found. But there are also cases in which the process is 

chronic from the beginning, und plwajs retains its interstitial character. 

Ohronic myocarditis is associated usually with endocardUl changes, 

which are shown by connective-tissue proliferation and thickening, aud 

~MTe8]Kinding ohnngea are also found on the epicardium. But it should 

remembered that the endocaniitic or pericarditic changes existed 

It, and that connective-tiasne changes in the myocardinm only devel- 

_, »d secondarily. The heart mnsclo is often hypertrophic {myocarditis 

hypertropbica sclerosa), either as the resnlt of valvular lesions or chronic 

nephritis, or of overwork, inasmuch as the heart muscle has lost in 

working material on account of the callositioa. and the intact remainder 

" ist tlierefore unfold greatpp power. The changes in question are con- 

rted not infrequently with disoafles of the coronary arteries, particu- 

rlrwtth endarteritic changes. 

The fibrous callosities are insignificant if present in small numbers, 

of email dimensions. But if their number and extent are consider- 
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able, they must give rise to insufficiency of the heart's action, because 
the muscle has lost a portion of the material which was capable of func- 
tion. But we must now consider other anatomical sequelae. 

Myocarditic development of callosities not infrequently nffects the papillary 
muscles. They atrophy, and are converted, especially nenr the apex of the 
heart, into rigid, tendon-like structures. It is unnecessary to say that their 
function suffers in consequence, and as these changes are associated with thick- 
ening and retraction of the valves, it is evident tluit chronic myocarditis givea 
rise to valvular insufficiency. 

Chronic myocarditis is also followed by that condition to which the term true 
stenosis of the heart has been applied by Dittrich. At times, tlie fibrous cic4itrix 
is ring-shaped. This is found most frequently at the conus of the pulmonary 
artery, andf, therefore, when the cicatrix retracts, it results in such marked ste- 
nosis of the beginning of the pulmonary artery that the same signs develop as in 
stenosis of the pulmonary orifice. These changes may develop during fostal life* 
but also occur at a later period, as was observed by Dittrich, m consequence of a 
blow. A similar condition has been found in the conus arteriosus, and thia 
gives rise to the symptoms of aortic stenosis. 

As the final result of chronic myocarditis, we must mention the development 
of chronic aneurism of the heart. It is not difficult to understand that the nbrous 
band in the heart constitutes a locus minoris resistentiae. As the cicatrix is inca- 
pable of active contraction, it yields to the blood pressure in the cardiac cavities^ 
and gradually folds outward into a sac-like cavity, the entrance to which is not 
infrequently very narrow and constricted. This dilatation is observed most fre- 
quently in the left ventricle near the apex (in fifty-five cases, or sixty-eight per 
cent, among eig^hty-seven cases collected by Pelvet). This author found only 
three cases in which the chronic aneurism was situated in the right ventricle, but- 
cases have also been reported in which the auricle was the starting-point. Several 
aneurisms, usually in close proximity, are found occasionally in one heart (Thur- 
nam described a case in which four were present). The aneurism may be as- 
large as the heart, and Berthold described a case in which an aneurism, starting 
from the right auricle, was as large as a man*s head, and extended from the 
left clavicle to the last true rib. It had partly eroded the ribs, and was situated 
immediately beneath the skin, through which drops of blood oozed. Amott has 
described a cardiac aneurism, which started from the upper part of the left ven* 
tricle, surrounded the origin of the aorta, and embraced almost the entire heart. 
After cardiac aneurisms have reached a certain size, every trace of muscular tis- 
sue in their walls often disappears, and partial calcification occurs. There are 
very often adhesions between the outer surface of the aneurism and the parietal 
layer of the pericardium, and the aneuijsm may thus project into the left pleural 
cavity or be surrounded in great part by the left lung. Aneurisms situated on 
the ventricular septum almost always project into the right heart, on account of 
the greater blood pressure in the left heart. Rokitansky observed projection 
into the left ventricle of an aneurism which developed during foetal life (greater 
blood pressure in the right ventricle in the foetus). The most freauent termina- 
tion of chronic cardiac aneurism is rupture and rapid death. Tne hemorrhage 
occurs generally into the pericardium, but sometimes into the left pleura or even 
into the large arterial trunks. 

Caution must be exercised in the anatomical examination of the heart ; sue* 
cessive horizontal incisions should be made through the organ, as this is the only 
way in which we can obtain a clear idea of the extent of the process. 

11. Etiology. — Among the causes of chronic myocarditis are men* 
tioned exposure, injury (rail, blow upon the chest), and bodily over- 
exertion. In many cases it is probably a senile change, especially when 
the disease is associated with eudarteritic changes in the coronary 
arteries. Infectious diseases (acute articular rheumatism, malaria, 
syphilis) are often at fault. Sometimes the myocardium is directly 
affected, sometimes it is preceded by acute changes, which pass into a 
chronic stage, sometimes the chronic myocarditis depends on preceding 
pericarditis and endocarditis. Ruehle states that chronic muscular 
rheumatism also predisposes to chronic myocarditis. 
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,^ Toxic forma of myocarditis also occur. It U correctly held that 
*■ Stunkarda often fall a victim to the diaeaae. An injurious influence on 
the heart ia also attributed, and not without justice, to the exceesive ubs 
ijf tobacco, and to lead poisoning. Chronic myocarditis Bometimea 
unfieare to be connected with diseaaes of nutrition, especially gout, and 
afeo with diabetes mellitua. It U nut itifrci|ue:itly a concomitant of 
chronic nephritis, parttonlarly of cirrhoBia of tlie kidneys, in which 
affection it m dependent on endarleritic changes in tliecoronitry arteries. 
It is also observed in conditions which have long been preceded by stasis 
of blood. The disease ia more frequent in men than in women; it is 
rare in childhood, most common between the ages of twenty and forty 
years, 

III. Symptoms and Diaonos:s. — The symptoms are often capable 
of such varied interpretation that the diagnosis is attended with great, 
often uncon<iiierablo, obatacles. The general effect is that the heart's 
action becomes more and more insufficient. The patients complain of 
palpitation of the heart and shortness of breath on slight exertion, and 
are, therefoi'e, easily tired. During the attacks of palpitation, the pattenta 
may suffer from pains around the heart, radiating into the left arm, or 
ihe epigastrium. The apex beat, cardiac impulse, and heart sounds arc 
remarkably feeble. The first ventricular sound Is occasionally replaced 
by a systolic murmur. The heart's action is arln'thmical; an intermit- 
tent pulse is very often, a very slow pulse occasionally, observed. 
Sphygmographic examination shows that the individual beats are often 
of unequal vigor and duration. The patients have a tendency to 



catarrh of the air pasaages, and the cervical veins are inordinately dis- 
tended. The patients are generally cyanotic. Ruehle mentions the 
almost constant occurrence of digestive liistnrbances. If the symptoms 
of stasis gain the upper hand, oadema develops in the subcutaneous 
cellular tiiisue and the serous cavitiea, togethei' with enlargement of the 
liver, bronchial catarrli. and hemorrhagic infarctions, anj if the heart's 
action is not Improved, death occurs from pulmonary (edema, pneu- 
monia, hipmoptyais, or cerebral congestion. I have repeatedly observed 
idden death occur, although the autopsy afforded no satisfiictory ex- 
tBstion. 




wnition of a chronic cardiac aneurism i» also attended with great dlf- 
id can rarelj be effected witli any degrpe of probahility, Aran stated 
that, in aneurisms situated near the apex, the uunliac impulse h absent over Ihe 
lowerpurt of the hewt. and is present only over the upper pajt, but this state- 
ment is more the result of theoretical considerations than of practical experience. 
I In some cuses, we Imve to deal with a pulsating tumor, and must, therefore, be 

^a unveful not to mistake it for an aortic aneurism. In the majority of coses there 
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IS an entire absence of gymptoms, for we will rarely diagnose an 
Heart from eiiiargeinent of the area of cardiac dulness. 



aneurism of the 



ly. Prognosis. — The prognosis is always grave, for even if we suc- 
ceed in relieving the Bymptoins of cardiac insufficiency, the danger is 
only averted temporarily. Ruehle states that the diuresis is a prognostic 
standard, inasmuch as there is hope of therapeutic success so long as we 
can succeed in increasing the excretion of the urine. The prognosis is 
relatively favorable in syphilitic cases, as suitable therapeutic measures 
may effect resolution of the myocarditic changes. 

V, Treatment. — Absolute bodily and mental rest, and an easihr 
digested, but nutritious diet, are the chief measures of treatment. H 
the heart's action is accelerated and irregular, an ice bag may be applied 
over the organ, and retained for a long time. The symptoms of sudden 
heart failure or chronic insufficiency of the heart's action are treated in 
a similar manner to fatty heart (vide page 58). 

If syphilis is suspected as the cause, we should prescribe iodide of 
potassmm (10 : 200, one tablespoonful t. i. d. an hour after meals), and 
mercurial preparations (ung. hydrarg. cin., 5.0 daily by inunction ; hy- 
drarg. jodat. flavi 0.5 ; pulv. et succ. liq. q. s. ut f. pil No. 50. D. S. one 
pill t. i. d. after meals). 

G. Spontaneous Rupture of the Heart. Cardiorhexis Spontanea. 

I. Etiology. — Spontaneous rupture of the heart only occurs when 
there have been previous changes in the muscular fibres which have 
impaired their power of resistance. According to some of the older 
observations, the unchanged heart may rupture spontaneously, but this 
is doubted. At all events, nothing similar has been reported in recent 
times, since microscopical examinations have been made. 

Cardiac rupture occurs most frequently in fatty heart. Among 83 
cases of fatty heart, collected by Quain, sudden death from rupture of 
the organ occurred in 28 (34 per cent). Myocarditis is also an etiolog- 
ical factor. Rupture of the heart results not infrequently from cardiac 
abscesses and acute and chronic aneurisms which have been produced 
by myocarditis. In certain cases, circumscribed dry pericarditis may 
lead to local fatty degeneration of the heart muscle, and to rupture of 
the organ. 

Among affections of the valves, orifices, and main trunks, stenosis in 
particular may lead to rupture of the heart if it has been preceded by 
fatty changes in the heart muscle. Stenosis of the aorta at the site of 
insertion of the ductus Botalli is most important in this particular. 

Diseases of the coronary arteries must also be mentioned. Richard 
describes an aneurism of the coronary artery which led to erosion and 
rupture of the heart muscle. In other cases, embolic or thrombotic 
plugging of these vessels has given rise to abscesses, or softening of the 
heart muscle (myomalacia cordis). Finally, neoplasms and echmococci 
in the heart muscle may cause rupture of the organ. 

Rupture of the heart may occur unexpectedly during complete men- 
tal and bodily rest, and in a number of cases the accident occurred dur- 
ing quiet sleep. In other cases some mental or bodily exertion is the 
immediate cause. Thus, it has been observed after lifting a heavy load, 
after dancing, after a heavy meal, during defecation, coitus, an epileptio 
Kjonvulsion, etc. Tenison recently reported a case of cardiac rupture 
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dnriiig the act of vomiting, and v. Buhl observed it during a coughing 
Bpall. Franz reports rupture of the lieart during delivery; Spie^lberg, 
diiring the puerperal condition. It mfty also occur during a cold bath, 
inasmuch as the contraction of the cutaneous vessels presents an abnor- 
mally great resistance to the left ventricle. Clianges in the weather, 
occordingiy, may also exert some inftueiice. Rupture of t lie heart has 
been observed occasionally after a trivial injury, and this possibility may 
he important from a medico-legol standpoint. An historical case is usu- 
ally chosen by the test-books^ to show the effect of menial excitement, 
viz., that Philip V. of Spain died suddenly of rnpture of the heart oa 
receiving the report of the defeat at Piacenza. 

It has been disputed whetber the ruptui'e occurs duriPKsyBtoleordiaslole. It 
ivill I'videntlj occur with the greatest priibabilitv wlien the presBiire wit)iin the 
curdinu cavities is greatest. As Wuiiderlioli remarks, this is ibe case at the 
iH-giiiuing of aystole. 

Rupture of the heart occnra more frequently in men than in women. 
It is a disease of old age, as it occurs generally after the age of sixty. 

11. AsATOMic.\L C'H.VNiiBS, — From an anatomical standpoint we 
differentiate total and partial nipture uf the heart. In the former there 
is a solution of contiuuity throughout the entire thickness of the heart 
walls, in the latter a solution of coutmuity of individual layers of mus- 
cle, individual traheculie, or papillEe, 

Total rupture occurs most frequently in the left ventricle, because 
the antecedent muscular changes develop by preference in the left ven- 
tricle. It is most common on the anterior wall of the ventricle near the 
upex and extends not infrequently to the lowest portion of the ventric- 
uW septum. The posterior ventricular wall is rarely the site of mp- 
The site of rupture is also relatively frequent in the right ven- 

ile, more rare in the septum ventriculorum than in the right auricle, 

st rare in the left auricle. 
_ The endocardial and epicardial openings at the site of rupture are 
nsuallv irregular and jagged. Sometimes the one is larger, sometimes 
the otEier ; tliey are often plugged by clots of blood. The length of the 
rupture rarely exceeds one cm., but cases are known in which it extended 
the whole length of the ventricle. The rent follows the course of the 
muscular fibres and layers, for which reason it forms a sinuous, almost 
fistulous tract within the heartmuscle, bo that the internal and external 
openings are not opposite ous another. The rout rarely occurs trans- 
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nelv through the muscular fibres, and such cases are regarded as o 
eially dangerous. In the auricles the muscular fibres may not be 
fa, but merely separated from one another. 

I Usually there is but one rent, but it may happen that the originally 
'igle canal bifurcates peripherally, and opens into a number of epicar- 
I this clasi ■ ' " " ■ > ' ■' 



^^^^BU fissures. From this class must be distinguished those oases in 
^^^^Hiich the epicardium forms a sort of bridge over the site of rupture. 
^^^Hoidral had observed, however, that live distinct points of rupture oc- 
I cnrred in one heart, and recently Barclay and Piiget described several 
j openings in the riffht ventricle. 

I The muscular my ers immediately adjacent to the site of rupture are 

'• undermined, particularly on the endocardial side, disintegrated, and 
I more or less infiltrated with blood. The blood escapes almost always 

into the pericardial cavity. Sometimesan extraordinary amount escapes 
b ut once, sometimes there is a gradual oozing. The blood in the pericar- 
^H^um mav amount to several pounds, and, on removing the sternum, the 

■ 
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pericardinm then appears as a tense, l^^'ge^ fluctaatin^^blnish-black cyst. 
If |>eneardial adhesions are present, as occurs particularly ia chronic 
aneurism of the heart, the hemorrhage may occur into the pleural cavity^ 
and even into the large arterial trunks. 

Old fibrous cicatrices are found occasionally in a fresh rupture. 
Some authors suppose that this indicates a possible recovery of a rapture 
in rare cases. But not all the observations in question are authentic, 
and indeed it is not very probable that a markedly fatty heart muscle 
presents a great tendency to the formation of a cicatrix. 

Partial rupture of the heart muscle, wAen the papillary muscles are 
torn and the chordad tendineas are ruptured^ gives nse to sudden insuffi- 
ciency of the venous valves. 

III. Symptoms. — Death from total rupture of the heart not infre- 
quently occurs suddenly and unexpectedly m individuals who have been 
regarded as healthy. 

In other eases the catastrophe is delayed for a few hours. The 
patients not infrequently cry out that something has been torn around 
the heart. Indefinable pain and terror overpower them and distort 
their features. The face grows pale, the skin cool, the face and skin 
are covered with cold, clammy sweat, the pulse is extremely small and 
rapid. Other signg of internal hemorrhage are very soon superadded. 
Among these are violent vomiting, sometimes associated with severe 
(liarrhcoa, so that the symptomatology somewhat resembles that of 
cholera. Some attribute the vomiting to anasmia of the brain and irri- 
tation of the pneumogastric, others assume a mechanical irritation of the 
fibres of the pneumogastric, by the blood which has escaped into the 
pericardium. The increasing ancemia of the brain is shown by syncopal 
attacks, spots before the eyes, ringing in the ears^ and perhaps convul* 
sions immediately before death. 

It is readilv understood that examination of the heart is especially 
important. The apex beat usually grows feeble and imperceptible; the 
heart sounds are extremely . weak, but occasionally there are vigorous, 
irregular contractions of the heart. The demonstration of a rapidly 
increasing enlargement of cardiac dulness produced by the extravasation 
of blood is extremely important. 

Death ensues generally in a few hours, in rare cases it is delayed un- 
til the lapse of a few days. May reports one case in which it occurred 
on the seventeenth day. If the hemorrhage is sudden and profuse, the 
cardiac movements are interfered with to such an extent that death 
results from paralysis of the heart. For, although we may find a large 
amount of pericarditic fluid in pericarditis without complete inhibition 
of the movements of the heart, it must not be forgotten that there is a 
gradual accumulation of fluid in such cases. In some cases death i^ the 
result of cerebral anaemia. Cases remain, however, in which the amount 
of blood extravasated is too slight to interfere with the movements of 
the heart, or to produce cerebral anaemia. We are then compelled to 
assume certain disturbances of innervation, known under the term 
shock. 

Partial rupture of the heart may be diagnosed when it affects the 
paj)illary muscles and has given rise to rupture of the chordae tendineae. 
This gives rise to symptoms of sudden insufficiency of the venous heart 
valves. In many cases its development is accompanied by an unspeak. 
able pain in the region of the heart, and death may follow very rapidly- 
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Ill other (.'uses compenBation of the circulatory diBturbancea is concoiviiijla 
by the aid of secondary dilatation and hyperteophy of the heart. ^ 

IV. Diagnosis. — -The diagnosis can rarely be made with certuintyj 
III total rapture it is only possible when eigns of internal hemorrbuged 
increasing heart fnihire, and rapid increase of cardiac dnlncea are aBsociTF 
ated with one another. In many coses wo must bo satisfied with a prob« 
able diagnosis, based more on experience than on objeetivo signs. 

V. Prognosis. — The prognosis is nnfavorabk'; it is very doubtfutj 
whether recovery is even possible. 

VI. Treatment. — In those patients in whom we may assume tlifti 
existence of fatty heart, treatment must be dirt'cteil to proplivlai.'tiofl 
measures. These refer particularly to the avoidance of biMily i 
mental exertion. 

If we are justified in assuming the occurrence of rupture of thai 
heart, we should make subcutaneous injections of ergotin (ergotininal 
fiumbellon, one-half syringeful with an equal amount of water), and apply* 
an ice-bag over the heart to prevent the f u rther extravasation of blood aafl 
much as possible. Wine, ether, camphor, mnak, etc., may be given tarn 

6 revent dangerous exhaustion (vide the recommendations on page 68). f 
nder certain circumstances, digitalis in large doses (3 : 100, a table-i 
spoonful every hour) may prove useful by slowing the action of thm 
heart. 

7. Turners of the Heart, yeoplaxinala Cordis. 

1. Tumors of the heart mnscle are rare, can hardly ever be dlag-l 
nused during life, and therefore possess slight iiracticiU im portanca.' 1 
Indeed, tumors of small dimensions give rise to no disturbances. Lurgen 
ones cause insufficiency of the heart's action by compressing and destroy-! 
ing the muscular fibres. But, occasionally, they project into a cardiac ' 
orifice to such an extent that thev first narrow and then occlude it altO' 
gether, and thus prove fatal. They may also prevent the unfolding otJ 
the valves, and thus give rise to symptoms of valvular insufficiency. Or J 
parts of the new growth break off, and are carried into pfripheral arto-l 
ries — brain, extremities, Inuga, etc, — followed by the symptoms oFemlnv J 
lism. Sndden death results, as a rule, if the origin of the aorta or pul-" 
monary arterj' is occluded by an embolus. The symptoms ivferred to I 
are so manifold that we do not gain a clear idea dnrlng life, even if | 
tumors, which may be regarded as the starting-point for meta^^tases ii 
the heart, can be detected in peripheral organs. 

C'ancer, sarcoma, leiikiemic new-formations, tubercle, gumnia, I 
myxoma, lipoma, fibroma, and myoma have been observed in tlie heart. I 

8. Farasi/es of the Heart Muscle. 

_. The animal parasites which may be found in the heart are 

niB cellulosre, peutastomum d en ticu latum, and ccbinococcus. 
two former possess no piiictical significance, the latter very little. 

According to Grieainger, echinococcus vesicles are more fre'|uent iu I 
the right than in the left ventricle. They are either present in the Y 
heart alone, or — and this is the rule — are associated with echinococci in 
other organs, generally the liver. Their size varies from that of a pin's 
head to that of an apple. Their number is occasionallv very consider- 
able. In one case Otto counted eighty vesicles in the heart. The sai? 

r often ruptures, and the individual vesicles enter the current of 
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h\xyu\, Amon^ twenty-OQe cases collected bv 033terlen. sadden rapture 
iKiurrt-l dix timed (nearly twenty-nine per'ceat). Sadden death nuiv 
IK lur if thf vesielei occlude a cardiac orifice, and mIbo if the trank of 
t\\v juilinonary arterv or one of its main branches is occluded. In other 
oiiM -, iho luuKs are floode*J with echinococcos Tesicles, and in Barobj^s 
I'HM' the patient exi)ectorate«l the Tesicles. In this case, one Tesicle 
Imi M into the pleura, andgsTe rise to pleurisv. VerT grare disturbances 
tMisim if the vesicles enter the left cardiac cavities. 'Oesterlen mentions 
u lurte in which ^an^rene of a limb, necessiuting amoutation, suddenly 
di»Vflo|H'd; death occurred from pvaemia. The cause of the nngrene 
was occlusion of the right common iliac bv echinococcus Tesicies start- 
ing from u c'vst in the posterior wall of the "left ventricle, and projecting 
into thu left auricle, and, at the same time, into the pericardial cavity. 

PART III. 

DISEASES OF THE EXDOCARDIUiL 
I. Inflammafion of the Endocardium. E:ifb)carditis. 

Mt»jU»rn experience h?is shown that endocarditis is a frequent disease. 
It alinoHt always develops in locaMzed patches, and is rarely di£Fuse. 
;Vi't*i>nling to its localization, we di^stinguish endocarditis valvuhiris, 
olionl'ilirt, papillaris, tnibeeularis, parietalis. S|)ecial clinical import- 
aiu'o attaches to endocarditis vulvaliiris because in the majority of cases 
it is the origin of chronic valvular alTections of the heart (insufficiency 
or stenosis). In the largo majority of cases, endocarditis develops in the 
loft hoart; it is observed more frequently on the right side during foetal 
life. The reasons for this are unknown, though two factors may be 
taken into consideration. In the tirs^t place, the right ventricle of the 
fiotus contains the bloo<l which has been arterialized in the placenta, 
and in the second ])lace greater work devolves upon the right side of the 
heart during fa»tal life. 

Kndocarditis may bo acute, subacute, or chronic. Acute endocardi- 
tis is characterized by a tendency to destruction of the inflamed tissue, 
aiul to the formation of nlcers. We will term this form acute septic 
ondocarditis, as it goncnilly presents symptoms of severe septic general 
infection. In subacute enaocarditis, warty outgrowths and prolifera- 
tions develop at the site of intiammation (endocarditis verrucosa of Vir- 
ohow). In chronic endocarditis, there is a striking tendency to retrac- 
tion of the endocardial tissue (endocarditis chronica retrahehs). 

The tendency of recent opinion is to attribute acute and subacute eodocaiditis 
to the influence of certain bacteria. The demonstration of schizomyoetes has gen- 
(»rally t>een successful in acute septic endocarditis. Amon^ fourteen cases of 
endocarditis, Hamburg recently found schisomycetes upon the inflamed plac<>8 in 
oidy four cases, but Koester has shown that, apart from the technical difficult 
tif»8, the results of the examination may be rendered negative by the involuntary 
removal of the bacteria in the ordinary method of post-mortem examination 
(introduction of the Angers into the cardiac oriflces of the unopened heart, in 
order to recognize stenoHis, or insufficiency). If Klebs' investigations aresabstan- 
tiAte<], there are special forms of bacteria in acute, and in subacute endocarditis. 
Klebs distinguishes the first form as septic endocarditis, the latter as rheumatic 
or nionadetic endocarditis. He finds the micrococci of the latter linger than in 
the former ; they do not have a brownish color, are arranged in jMmUel rows, 
til 1(1 imbedded in a jelly-like mass which forms a bright zone aroond eaGl\ 
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a. Acute Septic Endocarditis. 

[Endocarditis ulcerosa, maligna, diphtUeroides. Mycosia Endoeardii. 
Mscrotic, acute destroying, infectious, mykotic, bacteritic endocarditis.) 

I. Etioloot. — Virchow first diBoussed the disease in detail as thi- 
_ it of puerperal disease, and believed that it muat bo attributed to 
irasitic mflueuces. Micrococci were first demonstrated pi^sitively bv 
'ingeand Hjalmar Heiberg. The bacteria generally effect an entrance 

into the body through a ivound, bo that acute septic eadocarditie is gen- 
erally a Hecondary aSection. 

Very slight wounds often are Bufflcient ; for example, opening a. suppuratinK 

rieoni, a smaJI furuncle, frost kites, even Acratuh marks, and suporticial erosions of 
^''e skin. A frequent source of septic endocarditis ia puerperal fever, in which 
iperfect ilevekipment of Ihe vasciilai' apparatus (hypoplasia) gives rise to an 
laoubleJ piBilispoBition to the dineaae (Vircliow), 

Acute septic endocarditis occurs next after infectious diaeases (acute 
articular rheumatism, scartatiua, and other acute infectious exanthe- 
mata, diphtheria, typhoid fever, periostitis, ahd osteomyelitis). Ac- 
cording to Laucereaux, it oecnrs with special frequency under the influ- 
ence of malaria. Wilka deacribod a case following empyema, Orth 
one following pyelo-nephritia. 

Finally, cases remain in which no cause can be demonstrated (idio- 
pathie endocarditis). This category includes tlioso caaes in which the 
patients attribute the disease to over-exertion and sudden cooling of tlio 
perspiring body. Under sueh circumstances, it is assumed tnat the 
infeoting fichizomycotes enter the blood from the air passages, or intes- 
tinal tract without giving rise to any changes at the point of entrance. 

The disease is more frequent in women than in men, on account of 
the freqiient development of the puerperal form of affection. For this 
reason, also, it is most common from the age of twenty to forty years. 
Bt may also develop during childhood (Oayley describes a case in a hoy 
^ niue years). 

We may here refer to a Btriking peculisrrty of the disease. In reading the 

clinical histories, we are struck b; the frequent mention of au antecedent Articu- 
lar rheumntisiii, and the frequent observation of old endocarditio chaogi'A in 
addition to tlie freah septic processes. It would seem, therefore, as it etieh iiro- 
■CPsees furnish an especially suitable opportunity for the deposit and pmlifenitiou 
of the bacteria circulating ui tlie blood. According to Virciiow, hyimpluatii! 
errora of development in the vascular apparatus appear to act iu the same way, 
But Koester believes that the organisms do not pass inwnrda from tlie free sur- 
face of the endocardium, but that they follow the opposite course. He believes 
Ihnt. through the ugeni'y of the coronary vessels, embolic occlusion with boc- 
U^ria occurs in the eudocardial blood-vessels, and tliat thence they [mas into the 
tissue and to the free surface of the endocanlium. Recent investi^lionn into 
the distribution of tlie blood-vessels in the valves are not very favorable to tliis 

II. AsATOMiCAL Changes. — Septio endocarditis involves moat 
frequently the left ventricle, perhaps because the endocardium here is 
apt to present the changes which are preparatory to the deposit and pro- 
lifemtion of the hactcrm. A number of cases have been reported, how- 
ever, in which the right heart was alone affected. The tricuspid or 
pulmonary valves may be affected separately or in combination. 

Septio endocardittB also corresponds to the other forms with regard 
I "to the seat of the process. Endocarditis valvulans is much more frequent 
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; its Burfacp with bacteria, inflammation and degeneration of tlie 
fieart muscle may ensue, with the formation of an acute cardiac ulcer. 
Sometimes the destruction of the heart muscle extends so far that an ab- 
noVmal communication is formed between the cardiac cavities. It may 
also happen that the inflammation crawls along between the two endo- 
cardial layers of the valves to the heart muscle, and there gives rise to 
the above-mentioned changes. 

Virchow showed that the base of the nlcerationa and the deposits 
npon them consisted of a finely granular subetanco, very similar to necro- 
tic (diphtheritic) masses. By the aid of high powers and suitable re- 
agents it has been found that these consist of partly round, partly rod- 
shaped bacteria. The round bacteria are found either isolated among the 
rod-shaped ones, or in groups, or arranged in chains. Sometimes they 
far exceed the rod-sliaped ones in nnmbev. Probably wo do not have to 
deal with different stages of development of one form of achizomycetes, 
but various forms of bacteria are capable of prodacing iicnte septic 
endocarditis. The bacteria are distinguished from granular detritus by 
their resistance to acids, alkalies, boiling, and treatment with alcohol, 
ether, chloroform, and benzin, and their bright staining in aniline colors. 
Some of these reactions also prove that they are not fatty granules. 

In many cases, the tissue proper of the endocardium presents extremely 
slight changes. Sometimos we find only a slight swelling of the tissues, 
or necrosis and disappearance of the cellular elements. In other cases, 
there are undoubted signs of inflammation, numerous round cells being 
found in the superficial layers of the endocardium, so that it looks almos: 
like granulation tissue under the microscope. In one case Koester ob- 
served em Ijoli of masses of bacteria in the vessels of the endocardium; 
dilatation of the blood-vessels has also been described. Distention of the 

nh-spaces with bacteria has also been noticed in some cases. 
berth first showed, experimentally, that the mykotic masses possess 
a high degree of infectiousness; inoculation into the cornea of the rab- 
bit was soon followed by opacity and necrotic destruction. This experi- 
ment explains why so many organs are affected secondarily, ana the 
<lisease runs its course aa a very severe general infection. 

There is hardly an organ which has not been found affected second- 
arily in acute septic endocarditis. The infection is effected through the 
blood-vessels, the current sweeping off the bacteria from the endocar- 
dium and depositing them in other organs as emboli and producers of 
inflammation. 

These mykotic emboli are found in the heart muscle itself, constitut- 
ing miliary, rounded, pale gray spots as large as a pin's head, surrounded 
generally by a hemorrhagic zone. Their number mav be extremely 
large. Consisting at first of nothing but ii mykotic embolus, they may 
afterwards become converted into abscesses >>y giving rise to inflamma- 
tory processes (vide page CO). Bacterial emlioli are observed with spe- 
cial frequency in the spleen and kidneys. In the latter they are found 
partly in tho cortex, partlv in the papilla, in which they give rise not 
infrequently to gray, streaked, closely aggregated markings. Under tho 
microscope it ia found that in the cortex they have entered the vessels 
of the glomeruli, whence they pass Into the tubules and give rise, in part, 
■to the jJreviously-inentioned changes in thejtapillffi. 

Similar emboli have also been observed in the liver, gastro-intestinal 
mucous membrane, mesenteric glands, mucous membrane of the urinary 
Ijasri;iL-(-ri, testicles and seminal vesicles, medulla of the bones, thvrnid 
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gland, mncoas mcmhninc of the air-passages, the buccal and phanrn- 
geal caviticH, retina, choroid and iris, brain, serous membraneSy dun, vol- 
untary muscles, and diaphragm; in short, in almost all oiganB and 
tissues. 

The changes in those various or^ns are similar to those in the heart: 
at first mechanical embolic occhision, later, inflammation, abaoess for- 
mation, and ulceration. Thus Edler describes such ulcerations upon the 
mucous membrane of the larynx and trachea, and similar changes have 
been observed in the intestinal mucous membrane. In the aerons cavi- 
ties purulent inflammation dovcions, so that suppuration ooours in the 
joints, the pleural, pericardial ana ])eritoneal cavities, and the menin- 
geal si)aceH. A veiy peculiar clinical history may be produced in this 
manner; Ilarnies describes a case which ran a fatal course with the symp- 
toms of ccrebro-spinal meningitis. Bacteria liave been demonstrated 
repeatedly in the purulent exudations. Lehman and van Deventer ob- 
serve<l scliizomycetes, |)art}y free, partly inclosed in pus cells, in a pur- 
ulent nleuritio exudation. Purulent processes and destruction of the 
eyeball have Iwen repeatedly observed. 

Sometimes miliary emboli do not develop exclusively; if larger pieces 
of the endocardium are separated by ulceration and carried into the 
blood-current, they give nse to gross emboli which will canae severe 
nervous symptoms if they lodge in the cerebral vessels. Paralvcda which. 
if the result of miliary eml>oli, ciiti only occur when the emboli are very 
numerous and situated close together, develops not infrequently daring 
the course of septic endocarditis. Gases have been reported in which 
hemiplegia developed unexpectedly, was followed rapidly by death, and 
njHultcd from a slowly-<levelope'l endocarditis. Miliary mykotic foci 
may l)e suspected when the pamlysis is confined to one nerve (very often 
the fiK!ial nerve), or jiarosis alone is produced, while marked hemiplegia 
favors the annum i)tion of grons emboli. 

Since neptic endocarditis often develops after preceding verrucose en- 
docarditis, It is not surprising that ol<l emholic occlusions, particularly 
the wedge-shaped infarctions of the spleen and kidneys, are found not 
infrequently in a<ldition to the recent emboli. The internal organs oc- 
casionally <M)ntain larger abscesses, the result of suppuration of old wedge- 
sliaped infarctions. 

Hut we nuiiii not look upon all extravasations of blood in the internal 
organs, upon the mu(;ous and serous membranes and the skin, as the 
result of ca|)illary niykotio emboli. Not iufreauently there are signs of 
dissolution of the blood, as a result of which the vascular walls become 
abnormally permeable to thu red blood-globules. These may be mistaken 
so much tiie more rea<lily for enil)oli because, as Litten showed with re- 
gard to retinal hemorrhages, even the pure extravasations of blood present 
a bright, whitish-yellow centre, but tliey do not contain bacteria. 

Many authors have called attention to the dark lac color of the 
blood, wliich is often, also, extremely thin, 

Virchow noticed, in one caw*, an acid reaction of the blood on the second day 
after death, and after removal of the albumin, leucin and tyrosin were depos- 
ited. 

The remaining changes in the internal organs are those of severe 
febrile general infection, viz.: cloudv swelling or fatty degeneration. 
The latter is ant to be particularly well marked in the heart muscle^ and 
this may be tne immediate cause of death in certain cases. Wax-like 
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Jegeneration of the heart mnacle also occurj. In some caaea the heart 
miiecle hm been found intact, but tho diseaae then appears to have run 
J very rapid course. Enlargement of the spleen, which ia hardlv evei" 
ibseut, must also be attributed to the geiierul infection. The enlarged 
spleen is generally soft uud diffluent. 

A part of the changes visible dnring life disappeflr after death, p^ 
licularly the roseolar and erythematous changes of the skin, while thi 
[Histules, pemphigoid vesicles, petechia, and ulcerations persist. j 

III. 8Y1IPTOM3. — The symptoms are estremely manifold on acconnj 
>f the implication of so many organs. In some cases death occurs in j 
few hours or days, preceiled for a short time by paralysis and sevetj 
.■erebral disturbances. Sioli describee a ease which mu a fatal coureS 
*-ilh symptoms of delirium acutum, and had been sent to an iusaue 
isylnm. In other cases the causes of the septic endocarditis aro so 
^irominent that tho latter remains hidden, and is only recognized at the 

:here are so many deviations that we may boldly maintain that no two 
sases are entirely alike. According to the most prominent symptoms, 
*e apeak of septic endocarditis with a typhoid-like or an intenuitteut- 
yike course. 
i In septic endocarditis of a typhoid charaeter, the patients create an 

■ Fia, 11, 

!l&;BSiVBlv ilicrutl,' pi.lHe uf Ujb rlRlit pmllal orrery in fti:iite sepllc ondooLirtiltia. Tyi.l.uld i^our«. 
AUUory wiiiperitture ffiJi' C. 

nipression as if they were suffering from severe tynhoid fever. Th«^ 
lave high fever, are apallietic, often delirious, and lie with half-close 
;yea. The pulse is accelerated, full, soft, and dicrotic (vide Fig. 11) 
,ongue dry, grayish-yellow or brown, not infrequently very red at th 
-ip; later, often fissured, bloody, and fuliginous. The abdomen is tvm 
lanitic. Demonstrable enlargement of the spleen, diarrho-a (occasion 
lUy bloody), and roseola jioint distinctly to typhoid fever. Changes ii 
he heart may not be recognized. Dilatation of the right heart (exteifc 
lion of greater [relative] cardiac dulness bevond tho right edge of tha 
iternuni), or systolic murmurs at tho apex, 6r at ail the cardiac orifices, 
ire sometimes present, but they are also observed not infrequently in 
j-phoid fever. Days, and even weeks may elapse before the diagnosis i^ 
lecided. In other cases the diagnosis of typhoid fever, which had been 
nude with certainty, is suddenly overthrown on account of new develow 
nents, and changed to septic endocarditis. ' 
Special diagnostic importance attaches to the embolic proceseea. 
3nt, Rs miliary emboli in the internal organs are, in part, unattended 
vith eymptoms, we must direct our attention to embolic changes iu the 
ikin, mucous membrane of the mouth, and retina. Upon the skin, the 
buboli appear as extravasations of blood, with a bright-yellow centre, tha 
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hfh>'''\n« itrtt^thf, Piutular and pemphigoid eraptionB also appear to be 
i^f,tnitth('\ wiiU ftmboUo processes in the skin. Under certain circum- 
^♦,H»'^.ty r.)fv.umnt!r\\ml or even extensive gangrene of the skin is pro- 

lifft44:Ut4l' (ia^'rWkiu a case in wliicii suppuration occurred in the nail-bed of the 

hlimr c^utannoiiA affections are also observed, sometimes roseola-like, 
^4iK4^i$:4-likii, tfiiiirlatina-like changes; sometimes erythematous and ery- 
<Hf^uitmti fjjmriges. Occasionally there are extensive hemorrhages into 
lut: •stiMi forming under the eye of the observer, enlar^ng and coales- 
*:Uiii. Miliaria develops if there is profuse perspiration. Numerous 
ttfhuii liiiiMorrhuges, whose colorless centre appears to demonstrate their 
^htiiitlu'^ iJiariicter, also develop on the mucous membrane of the lips and 
t:lti:i:\Mi, iUti gums, tonguc, and soft palate. 

In tmti cmu^. I Haw these lesions develop into shallow ulcers of the buccal 
mmumn iiufinbrane. In another, repeated profuse epistazis occurred, and was 
i:Utii:ktid with difficulty. 

Kxamination of the eye is very important in diagnosis. Extravasa- 
iioua beneath the conjunctiva are often observed as the result of embolic 
tfialntiUni of the subconjunctival vessels. They are observed very con- 
biautly on ophthalmoscopic examination of the retina. The intimate 
yiilatiim t>etween the retinal vessels and their white centre demonstrates 
tliiiir origin. Hemorrhages also occur remote from the retinal vessels, 
judie|>eiidently of embolic processes but readily mistaken for them, be- 
cause they also often contain a brighter centre. These hemorrhages 
may develop in a very short time, and we sometimes find that the previ- 
ously intact retina is strewn with hemorrhages after the lapse of a few 
Jioiirs. We must finally mention the Roth patches, whicn appear in 
oi)hthalmo8copic examination as whitish-yellow patches in the retina. 
J^anoplithalraitis purulenta may be associated with the other changes. 

A valuable aid in diagnosis is afforded by paresos and paralyses 
whi<h, combined with the previously-mentioned symptoms, point to the 
exiHtcticc of a focus from which the organism is more and more flooded 
with emboli. 

I nflammations of the serous membranes orpneumonic processes have 
a ten<Jency to confuse the clinical history. Especially in those cases in 
whieli the disease has not been followed from the start, we can hardly 
avoid mistaking for a seVere infectious pneumonia, a meningitis, pleu- 
risy, or pericarditis, what is really the result of a hidden septic endocar- 
ditis. 

The urine often contains albumin, more rarely blood. Martini's 
statements concerning the presence of bacteria upon renal casts require 
careful and strict control. 

The fatal termination occurs sometimes with signs of severe general 
infection, sometimes with symptoms of heart failure, sometimes with 
grave complications on the part of the nervous system (paralyses and 
spasms) or the respiratory tract. Post-mortem rise of temperature of 43*^ 
C. has been repeatedly observed. 

Violent vomiting and obstinate diarrhoea sometimes occur at the be- 
ginning of the disease, so that we are reminded of Asiatic cholera. This 

'triform endocarditis may prove fatal very rapidly with symptoms of 
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lellapse. In other patients icteric symptoms appear. .Sometimes thej' 
jecm to result from slight cutarrh of tlie ductae cboledochus, sometiniea 
from severe infection of the blooii {hsemntogenoiis icterus), the blood- 
corpiiacles being dissolved within the vessels as the result of the geneml 
infection, the c!)!oring mutter, which is sot free, being converted into 
biliary coloring matter. The resulting symptomatology may be exactly 
like that of acute yellow atrophy of the liver. 

Septic endocarditis of the intermittent type resembles intermittent 
fever on superficial observation. The main svmptomB are enlarge- 
ment of the spleen, and chills followed by fever. The fever (lasting afew 
hours) not infrequently terminates exactly as in intermittent fever, with 
sweating which often gives rise to n profuse eruption of miliaria, while 
the chills may recur at the atne time, following the quotidian, tertian, 
or quartan type. Outside of the fenrile perimf the patients may feel 
comparatively well. They are usually extremely pale, suffer from 
anorexia, but often aslc for weeks for permission to leave the bed. with- 
out entertaining a suspicion of tbeir dangerous foe. Examination of the 
heart fumishes no definite results. It is either entirely negative, or we 
detect slight dilatation of the right heart and a systolic murmur over the 
cardiac orifices. 

The differential diagnosis between intermittent fever and septic endo- 
carditis maybe undecided for along time, particularly if the endocarditis 
is primary. The case is suspicious if defervescence, as so often happens, 
is not complete, or the occurrence of the chills grows more and more 
irregular. In other cases pain in the region of the kidneys and hiema- 
turia point to embolic changes in the kidneys, and drHW our attention to 
septic endocarditis. The cardiac phenomena must also be carefully fol- 
lowed. Sometimes the systolic murmur at the apex grows londer and 
louder, the dilatation of the right ventricle increase)!. the diastolic sound 
over the pulmonary artery lias become very clicking, in other words, the 
signs of mitral insnflQcicncy have developed under the eyes of the observer. 
The phenomena become still less doubtful if diastolic murmurs develop 
alone or in combination with the systolic murmurs. 

Strictinterniittcnceof the fever may persist sevpral weeks, but gradually 
it grows more and more eontinue<l. The patients lose strength. The 
rhanges described in the preceding form appear upon the skin, mucous 
membranes, and fundus of the eye; paralysis or convulsions are observed 
not mfrequently. Towards the end of life the intermittent type may 
change entirely to the tj^ihoid type. 

Tne disease often lasts a number of weeks. In a case belonging to 
the intermittent tyjio, and in which I verified the diagnosis on autopsy, 
death occurred in the Iwgiuniug of the eighth week. In certain cases 
the disease attacks the victim unnoticed, and proves suddenly fatal within 
a few hours or daVs. 

IV. HiAiiNosiJi. — Aa a rule, the disease is recognized with great difli- 
cnlty, AVe must not de}>end upon a certain symptom, but draw our 
conclusions from the course of the dissasei^nd the ensemble of symptoms. 
Special weight must be attached to embolic processes, which are suscepti- 
ble of external examination. Lit ten. mentions that retinal hemorrh^es 
may be employed in the differential diagnosis of typhoid fever and septic 
«naocarditis, although he goes too fur when he denies entirely the occur- 
rence of reLinul hemoiThages in typhoid fever. The chief remaining 
koints iu diagnosis hare been previously referred to. 
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',i'i I ..J jiKNT. — Tue ohjecus of treannem are to maintam tbe 

(.i.-aUo^ tiu' baeteriii. combar thf* mfiammation. and prpvent 

/ i'wuj tiu- eiidocttnlium and the productinD of emboli. 

t" u.uLiiii.' die viuil exienrieB we gbouid recommeud a laticiiial diet: 

..' >!-.•- <>*^^^ t-*^* wine, and ulcoiiolicB. I Hiiifferonc: conditionfi of col- 

.!>'( <;ouiUAiud bv tiie administration of ether, ammonia, rmkrian. 

:.'-.^i\.*jr. ijiiiril:, eic. HubcutaneouK iiijectionp of camphor diasolred in 

.'. ''/ u.iiiujiclr (I : 1^>, u pyriuirefu] subcntoueonfily) may be given to 

^u:!' ill.- who are unable to swallow. 

T'.' (i(^<jiruv the bacteria, we c\\t intemallr saliovlic acid or nlkrlaie 
'/ ..'^(iiiiiii (0.0 every hour), tugetiier with larsre dosef^of alcohol, in order to 
:M'<:\ejii tia* jxodiration wliich it? increased and in part produced by pro- 
liioi: j^uj'opi ration. If tlie patient i^ Ten' feeble, it if better to give 
']Uiiiii«(.'. Corrosive Bublimate has been Bometimee employed, ostenably 
\viili tiinjMsbi^. lu a woman wlio wa^ recently sent into 1^ Znrich 
ilor:)>iul (with the wrong diagnosis of typhoid fever), at the beginning 
of 1 1 11 I'ourtii month of the diHeaae^ I saw very rapid recovery after the 
LLoc of iht^ following prescription: 

J; Qiiin. muriat .....5.0 

11 ydrarir. bichlor. corrosiv 0.3 

Puh. Althiew, q.K. ut f. j»il. Xo. 20. 
\). »S. J PilJ I. i. d. after meals. 

Jieii/.<>i(' a^.'id aiid lionzoate of Bodinm deserve conBideration, bnt not 
iiiin-li <;an ba exjie^jted from resorciu on account of its collapse-producing 
v'ffc':! . But theH4.' n.*rnedies are alHo antipyretics, and, as the heart's action 
j> iii(M'(;l>y flowed, we caunot deny a certain effect in diminishing infiam- 
niiilioii. 

Thf inilannnation h improved to a considerable degree bv the constant 
u))))l ication of an ice-bag to the region of the heart, and if the heart's 
art loll i;^ loo rapid, the cautious use of digitalis and nitre seems to be in* 
(licaltMi: 

l; Inf. fol. digit 2.0:180.0 

Kali nitric 10.0 

Syrup Kini|)l .20.0 

M. i). S. One tablesjioouful every two hours. 

Si'dation of the h(*artV action is also the best method of preventing* 
cnibolic prori'HHiiH. 

Tlir numifold complications of the disease must be treated according 
l4i SNoU-known rules. 

b. EHthrarditin Verrucosa. 

(A', vi/hm i(, papillaris.) 

I. Ktioi.ocjy. — Thix form of endocarditis is either primary or seo- 
outiarv. Tlie firiniary form includes those cases which result from in- 
juiv (MivohU'Iv rorently deseribed a case of this kind. Becent endo- 
laalitiri of (lir pulntonary valves was found in a soldier who fell from hia 
iitiitiis and dird nix day8 later. Sudden exposure lias also been regarded 
iis a caiibe. v. Duseh and Charon observeu acute endocarditis after ex- 

Lcualu^ hui'Uci. 
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_ The secondary form occurs almost exclasively in the course of infec- 
tious diseases. 

It is observed with great frequency in acuta articular rheumatism. 
It may develop alone or be associated with pericarditis and myocarditiit. 
Itiit its frequency tiaa often been overestimated, particularly by the 
French, who infer the existence of endocarditis from every systolic mur- 
mur ooourring in the course of acute articular rheumatism, or even from 
irregular and accelerated heart's action, v. Bamberger states that the 
conibination of acute articular rheumatism and endocarditis occurs in 
about tweutt per cent of the cases, and his opinion ia deserving of the 

freatest conMence. But aa local and individual factors exert some in- 
ueuce, it is not astonishing that the proportions ^'iven by careful 
observers differ somewhat from each other. If it were true, as has 
been recently maintained, that the endocarditis is always primary, and 
gives rise to the articular affection, as a matter of course, articuhir 
rheumatism without endocarditis would be inconceivable. But this view 
ia undoubtedly erroneous. 

Endocarditis ia more apt to complicate rheumatism the larger the 
number of joints affected and tlie more violent the indaniinatiou. The 
age of the patient also exerts an influence, fur, although children are not 
affertted with rheumatism so frequently aa adults, endocarditis is a fre- 
quent complication in them. The firstendocarditio symptoms generally 
appear from the sixth to the fourteenth day of the disease. In very rare 
cases the endocarditis precedes the rheumatism. With regard to the 
connection betwoea the two diseases we may assume, perhaps, that the 
bacteria which give rise to acute articular rheumatism adhere readily to 
the endocardium, and there prwluce inflammation. Perhaps previous 
changes in the endocardium (thickening and fatty degeneration) furnish 
a favorable soil for the deposit and development of the echizomycetes. 

Chronic affections of the joints give rise much less frequently to en- 
docarditis: a certain influence caunot be denied even to gouty changes 
in the points. 

This ia also true of chronic muscular rheumatism. Specialists in 
diseases of children have often called attention to the coincideuoe of acute 
ondocarditia and caputobatipum rheumaticum. 

In using the term endocardite rhenmatismale d'emblfie, French au- 
thors imply that a certain morbific agent leaves the joints intact and 
attacks the endocardium primarily (a very bold hypothesis). 

Endocarditis verrucosa also occurs, though not often, as acomplication 
of typhoid fever. It is still rarer in typhus and relapsing fever. From 
a few reports it would seem as if endocarditis is especifilly frequent in 
relapsing fever when it attacks children. 

The disease results occusiunally from syphilis, but thia relation has 
been overestimated by older writers, who Inferred the svphilitic origin of 
endocarditic vegetations from their similarity to condylomatous prolifer- 
ations. 

Verrucose endocarditis has also been observed a number of times 
during gonorrhwn. In the majority of such cases the endocarditis is 
prececTed by acute gonorrhoeal inflammation of the joints, but the endo- 
carditis may also develop irrespective of the latter atfection. Among ten 
cases collected by Marly, in two the endocarditis existed alone, and in 
eight it was |>rsceded by inflammation of the joints. Morel states that 
the endocjirditis generally develops in tlie fourth or iitth week of the 
rrhtea, and most frequently attacks the aortic orifice. Our knowl- 
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edge concerning the connection between these two diseases is greatly ad- 
vanced by Neisser's statements that gonorrhoea is the result of the action 
of bacteria (gonococci). 

According to some observations, other infectious diseases may give 
rise to verrucose endocarditis, but our experience is too limited to war- 
rant a positive opinion. French authors in particular have referred to 
the noxious influence of malarial infection. Isham states that he ob- 
served endocarditis during the course of parotitis. Its occurrence in ulcera- 
tive pulmonary phthisis and necrotic carcinoma has also been referred to. 

I5ut there is no doubt that endocarditis is not a very rare complica- 
tion of acute infectious exanthemata, particularly of scarlatina. Of 
course this occurs especially in childhood, but it seems as if certain epi- 
demics have a special tendency to this complication. The connection may 
be direct or indirect, in the first event the endocarditis develops directly 
during the course of scarlatina; in the latter event it is preceded by acute 
inflammation of the joints. In the former case the endocarditis may de- 
velop at the height of the eruption, or as a sequel. Moulinier estimates 
the irc(]uency of endocarditis in scarlatina at ten per cent of all cases. 

Variola is next in importance to scarlatina in this respect. The en- 
docarditis develops usually towards the end of the eruptive period, or the 
beginning of the suppurative stage. It has been observed with relative 
frequency in hemorrhagic small-pox, probably because this form is a 
specially severe infection. It is met with very rarely in varioloid. 

Endocarditis develops less frequently in erysipelas than in variola. 
Among all the acute exanthemata, it is observed least frequently in mor- 
billi, and it would seem as if it may be looked for in this disease partic- 
ularly when adults are attacked. 

Verrucose endocarditis develops more frequently in men than in wo- 
men, and the preponderance of males is manifested even in childhood. 
This results, in the main, from the fact that acute articular rheumatism 
plays such a prominent part in the etiology, and this is much more fre- 
quent in men than in women. 

The disease is most frequent from the ages of twenty to thirty 
years. 

II. Anatomical Changes. — ^Verrucose endoarditis is cha racterized 
by peculiar proliferations and excrescences upon the inflamed portion of 
the endocardium. Their size varies from that of a poppy-seed to that of 
a pea, or even more, and their number also varies consicierably, 

111 some cases the lines of closure of the valves are thickly strewn with 
the finest excrescences, in others there are a few larger proliferations. 
The function of the valves may suffer in both cases, either because com- 
plete closure is prevented, or because the excrescences narrow the valvu- 
lar orifice. On account of the close proximity of small excrescences, or 
of the nodular and fissured surface of larger vegetations, the inflamma- 
tory proliferations assume a peculiar shape which has been compared to 
that of condylomata, cauliflower, or raspberry, a cock's comb, etCi 
Sometimes we find pedunculated, polvpoid excrescences projecting from 
a valve or the wall of the heart into the cardiac cavities (endocarditis 
polyposa of some writers). 

Recent, small vegetations are characterized usually by their gray and 
transparent appearance, sometimes by a soft, almost gelatinous consist- 
ence. Older vegetations become firmer and more rigid, at the same time 
white like tendon. They then consist of two parts; the lower part, which 
forms the base to a certain ^ztent^ is an inflammatory proliieratioa of 
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the endocardial tissue, while the upper part consiHta of thvomhotic de- 
iwsitfl from the blood. The boundary between both parts is easily recog- 
nized under the microscope; separation with foiceps is possible only in 
recent cases. 

In the new-born and in diildrflii we must )ie on oitr p;iiard ngainst niistiikjng 
the flo-called Albioi's nulules for ea tocarditic vexeticinna. The former are 
phjaiotoj^ical and unlm porta at. Tliey ar« found at che tree uJge of the auriculo- 
ventricular valves, ia tlie shape of six l-o ten grav nodule-i. a.t l&rge as a grain of 
Bago. They consist of spindie cells and elastic fibres, and are the remains of the- 
tictal development of the valves, v. LuHchka and Reuaa liave shown that these 
nodules often contain extravasations of blood, artinetirnea of a red color, some- 
times brownish red or blackiah, from changes in the coloring matter. ElEUieaser 
found such changes in more than half the autopsies on the new-born. 

The development of endorarditic repetationa ib the acme of the in- 
flammatory process, and it now remains for ua to trace its histological 
beginnings. 

It has been maintained that the inflammation of the endocardium be- 
gins with hypertemia, rather from analogy with other organs than from 
positive deraoustration, although dilatation of the vessels has been ob- 
served beneath the vegetations. At all events, we must not mistake for 
inflammatory rtulness the imbibition redness which is observed in corpses 
that have been kept for a long time in a warm room, or in individuals 
who have died of severe general infection. The diffuse, extensive, and 
uniform redness of the latter will prevent mistakes. 

The first demonstrable changes in the tissue of the endocardium are 
of a parenchymatous character. The intei-stitlal tissiie swells and becomes 
almost gelatinous; the connective tissue ceils are also swollen. The in- 
flametl part is therefore raised above the level of the siirronnding tissues, 
thus forming the hegimiings of the endocarditic vegetation. These 

fiarts usually strike ns by their opacity and the dull lustre of tho sur- 
ace, the result, in part, of the desquamation and looaeuiiig of the endo- 
thelium. 

Increase of the coTinoctive-tissne cells and emigration of white blood- 
globules from adjacent vessels follow very rapidly. The inflamed tissue 
thus becomes richer in cells than uormaf, and the growth of the endo- 

'itic excrescences is stimulated. The youn^ cells, as a rule, are 
iall^ abundant on the free surface of the cnoocardium. 

The integrityof the covering endothelium cells suSers in consequence 
__ these changes, and we find swelling, cloudiness, fatty degeneration, 
and desquamation of individual cells, in certain places processes of pro- 
liferation and fission. Kow, since Bruecke's oxperiments, we know that 
intaotness of the endothelium cells exerts a great influence on the fluid- 
ity of the blood. Zahn has also proven that changes in the endothelium 
oi the vessels lead to the formation of thrombi at the affected parts, and 
it is not surprising, therefore, that firm deposits from the blood settle 
upon the in flamed portions of the endocardium. 

In certain cases, parts of tlie vegetations break oft, are carried into 
the circulation, and remain as an einbolus in a peripheral artery. Em- 
boli are found most frequently in the kidneys, spleen, braiu, and arteriea 
of the extremities. These processes 81*6 purely mechanical, and the em- 
boli possess none of the infectious properties of septic endocarditis. 
They give rise to hemorrhagic or anjemic infarctions, but not to suppu- 
ration. 

In almost every case acute endocarditis passes into the chronic stage, 
vegetations become organized, grow finner and more rigid, and form 
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Lard thickenings and excrescences on the valves, with a great tendency 
to retraction. The valvular lesion, which has been produced acutely, 
then persists for the remainder of life. Calcification and fatty degenera- 
tion may also develop at the affected spots. These chronic sequelaa present 
an extreme tendency to pass into a condition of acute inflammation as 
the result of trifling exciting causes. 

Complete absorption of the vegetations, or at least, entire restoration 
of the function of the valves, does take place, but is so extremely rare 
that its possibility is denied by some. I will mention two cases in my own 
experience. An officer was rejected by a life assurance company because 
he had mild articular rheumatism a year before, and, at the time of his 
application, had a loud diastolic murmur over the aorta, with hypertro- 
])hy and dilatation of the left heart. A year later I again examined this 
gentleman, and, to my surprise, the previous signs had disappeared. At 
a third examination, two years later, the heart was again found healthy. 
In a second case, in a girl of 14 years, signs of mitral stenosis developed, 
under my observation, during an attack of acute articular rheumatism, 
and for two years the patient was used by me as an excellent example of 
this lesion. Suddenly, the murmur disappeared, the subjective symp- 
toms gradually diminished, and, although the patient remained under 
observation a year longer, no valvular changes could be recognized. 

Absorption processes in the vegetations are sometimes manifested by 
a change in the character of the functional disturbance of the affected 
valves. For example, stenosis of an arterial or venous orifice may change 
gradually to insufficiency, when the vegetations have disappearect to such 
an extent that they offer no obstacle to the current of blood, but never- 
theless prevent the closure of the valves by interfering with the unfold- 
ing of the leaflets. 

Verrucose endocarditis almost always develops in the left heart. In- 
flammation in the right heart has been described, but is an exceptional 
event. During foetal life, however, inflammatory clianges in the endo- 
cardium are found more frequently on the right side than on the left. 
The lines of closure of the valves are the sites of preference of the inflam- 
mation, and the vegetations are directed usually against the current of 
blood. In children the vegetations are present not infrequently at 
the opening of persistent foetal channels. Endocarditis is most fre- 
quent upon the mitral valves, particularly the anterior leaflet. The va- 
rious parts of the heart are affected in the following order of frequency: 
Mitral valves, aortic valves, tricuspid valves (much more rarely), pul- 
monary valves, walls of the heart, and trabeculas. Parietal endocaraitis 
])resents tlie following order of frequency : Left auricle, right auricle, 
left ventricle, right ventricle. In parietal endocarditis the inflammation 
may extend to the myocardium, and give rise to acute ulceration and 
aneurism of the heart. 

III. Symptoms. — A diagnosis is possible if the disease leads to dis- 
turbance of function of the valvular apparatus. If the vegetations do 
not interfere with the mechanics of the valvular structures — as happens 
in small vegetations of the valves, and particularly in parietal euaocar- 
ditis— even a probable diagnosis is impossible. 

A diagnosis can be reached only by physical exploration. Subjective 
symptoms may be entirely absent or so indefinite as to possess no special 
diagnostic significance. During the course of acute articular rheumatifim 
iu particular, the heart should be carefully examined every day. 

Some patients complain of a peculiar dull feeling of oppr^nion and 
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Q in the cardiac region, bnt this is rarely intensified into severe 

Dyspncea is aonietiraea uoticed, either permnnently or in paroxysms. 

In the latter event it is aeaociated not infrequently with attacks of palpi- 
tation, which may be felt as a eubjootive Bensation or demonstrable 
objectively. The palpitation may also be associated with a constricting 
pain in the region of the hoart, radiating to the epigastrium and umbili- 
cus, to the left arm and to the back of tlie neck. 

The bodily temperature is not infrequently elevated; the pulse be- 
comes more frequent and may be irregular. 

The first cardiac symptom is the development of a avstolic murmur 
which ia heard with greatest intensity at the apex. If tliis ia associated 
witli dilatation of the right ventricle, no conclusion ia warrantable, einoa 
both conditions are observed not infrequently in aniemic and febrile af- 
fections. The diagnosis can be made with certainty only when hyper- 
trophy of the right ventricle ia added as a third symptom, in other words 
when the t)ulmonary diastolic sound is permanently intensified and 
assumes a clicking character. The signs of mitial insufficieucy, there- 
fore, have developed under our observation. 

As a matter of course, the symptoms are different if otiier valves are 
affected or if stenosis of the orifices ia nroduced. The gradual develop- 
ment of diastolic murmurs is apeeially important, as they am rarely 
accidental, and in themselves, therefore, allow us to diagnose endocarditis 
almost with certainty. 

Pericarditis and endocarditis often develop at the same time or in 
lipid succession, and the diagnosia of endocarditis is thereby rendered 

ch more difficult. Extensive exudations and very loud pericarditic 

rmurs may entirely conceal the endocarditic murmur, and not in- 

qnently the signs of endocarditis become so much more distinct the 
ire the symptoms of pericarditis disappear. 

If endocanlitis gives rise to embolism, the diagnosis is not difScutt in 
iny cases. Large emboli in the kidneys are recognized by sudden pain 
IB the renal region and by hematuria, sudden chill and frequent vomit- 
ing. In splenic embolism, pains are felt in the region of this organ, aud 
acute splenic enlargement is generally demonstrable. Emboli in the 
u-teries of the limba give rise to pulselessness below the obstructed apot, 
aensation of coldness and diminished temperature in the limb, a feeling 
■ Btiffueaa, often lancinating pains and paresis. Cerebral emboli are 
lowed by sudden disturbance of consciouanesa and hemiplegia. 

Aoate endocarditis ia associated occasionally with peculiar complica- 
tions; we refer particularly to erj-thema nodosum and chorea. Both 
affections have Seen regarded as the result of embolism, the former of 
cutaneous vessels, the latter of those in certain parts of the brain (vide 

jToi. III.). 

Endocarditis verrucosa gives rise iu almost all cases to valvular 

'ons. It then passes into a chronic stage which lasts for life. 

IV. DiAUSOsia. — The diagnosis ia reiwlily made in cases of yalvular 

endocanlitis when a valvular lesion develops under observation. If this 

is not the case, judgment must bo reserved. Systolic murmurs, cardiac 

arhythmia, and accelerated heart's action are, in themselves, insufficient 



tor purposes of diagnosis, 
V. PttoGJfOBis. — This is 



favorable as regards recovery, as we are 
,ble to prevent the inflammation or to relieve it when existing, 
irthormore, the prognosis coincides with that of valvular lesions (vide 
:t section). 
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The prognosis must be given very cautiously in another respect. It 
may happen that infectious diseases run an apparently favorable course^ 
and that si^ns of endocarditis and valvular lesion do not appear for 
months. This may be explained on the theory that the originally acute 
and insignificant endocarditis gradually led to such considerable retrac- 
tion of the valves that a valvular lesion only developed secondarily. 

VI. Treatment. — Prophylactic measures are useless (salicylic acid 
or salicylate of sodium). 

If we have reason to suspect the existence of endocarditis, an ice- 
ba^ should bo applied constantly to the cardiac region. Quinine and 
salicvlic acid preparations are indicated in high fever. If the action of 
the neart is very rapid, digitalis sliould be carefully employed. After 
the signs of valvular lesion have become permanent, the attempt may be 
made (though with little hope of success) of causing absorption of the 
vegetations oy the use of iodide of potassium (10 : 200, one tablespoon- 
ful t. i. d. after meals), and iodide of iron (syr. ferri iod., syr. simpl., aa 
20.0. M. I). S. One teaspoonful t. i. d., or ferri iodat, sacch., saccb. 
alb., fifi 0,5. One powder t. i. d.). The treatment of valvular lesions 
must then be relied upon (vide next section). 

Gerhardt has had remarkable results from inhalations of carbonate 
of sodium. He states that 2-4 inhalations of a 1 -1^.^ solution have effected 
considerable improvement in a number of cases and in three cases even 
complete recovery. 

C, Chronic Endocarditis, Endocarditis Chronica RetraJiefis. 

I. Ettolooy. — Chronic endocarditis develops in very many cases 
from a preceding acute attack, and its etiology is then the same as that 
of the latter form. In other cases it begins in an insidious and inde- 
pendent manner, and is dependent on special etiological factors. Not 
infrequently we have to deal with senile changes, the endocardium 
undergoing the same changes as the intima of the vessels in the arterio- 
sclerosis of old age. Immoderate and prolonged bodily exertion also 
appears to exert some influence, at leiist English and American military 
surgeons have very often observed valvular lesions as the result of chronic 
endocarditis among soldiers, particularly recruits. 

Chronic endocarditis very often follows nephritis. Among 292 cases 
of Bright's disease, Frerichs found cardiac hypertrophy 99 times, 41 of 
which (14 per cent) were the result of valvular lesion (generally niitral 
stenosis or insuflficiency). We are probably warranted in explaining 
these changes by the retention in the blood of certain constituents of the 
urine, which exert an irritant effect on the endocardium. 

Certain authors maintain that chronic endocarditis is associated with 
pulmonary emphysema, carcinoma, gout, arthritis deformans, andscro- 
tula. French writers believe that chronic lead poisoning gives rise to the 
disease. The noxious influence of alcohol on the endocardium seems 
more assured, so that chronic endocarditis should be included among the 
diseases of drunkards. Lecorch6 mentions its relative frequency in 
diabetes mellitus, and explains this by the irritant effect of the sugar in 
the blood. 

II. Anatomical Changes. — The inflamed parts of the endocardium 

f)resent a tendinous or cartilaginous thickening and consistence; they 
ook cloudy and opaque (fibrous or sclerotic endocarditis). When the 
^lar apparatus is affected, the mobility and therefore the fanctioa 
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of the valves necessarily suffer. These disturbances increase in intensity 
if calcification and even ossification are added to the simple hyperplastic 
changes. The disturbance of function is still further increased by the 
extreme tendency of the inflamed tissue to retraction (endocarditis 
chronica retrahens). Fatty degeneration of the diseased parts is less 
significant^ though it gives rise occasionally to perforation^ as it does in 
atheroma of the arteries. 

If the endocarditis affects the semilunar valves, the latter often pro- 
ject into the orifice as rigid, almost immobile walls. During systole 
they present an abnormal resistance to the current of blood, because they 
can be pushed very little or not at all to the side, and thus cause stenosis 
at the beginning of the arterial system. As their unfolding is also inter- 
fered with, it becomes possible during ventricular diastole that the 
blood may regurgitate from the arteries into the left ventricle through 
the opening left between the free borders of the valve, i.e., there is insuffi- 
ciency of the valve. Clinically, however, one or the other form of valvu- 
lar lesion predominates, so that the clinical symptoms do not always 
correspond to the anatomical changes. Not infrequently there are ad- 
hesions between two or even all three leaflets. The partition disappears 
and the sinuses of Valsalva merge into one. These changes are associ- 
ated generally with marked stenosis. 

Upon the auriculo-ventricular valves the disturbances become espe- 
cially marked, because the thickening and retraction are not confined to 
the tissue of the valve, but extend to the chordae tendineae. The latter 
are converted into short, rigid, thick strands. Eetraction and other 
ciianges, attributable to fibrous myocarditic processes, occur in the cor- 
responding papillary muscles, converting them into short, plump, 
fibrous columns. The stenosis of the auriculo-ventricular orifices may 
become so ffreat that only a narrow, button-hole slit is left for the 
current of blood. Adhesions of the free borders of the valves occur i\i 
times, and, in association with thickening of these places, produce stiil 
further stenosis. 

Circumscribed chronic inflammation of the valves, which is not very 
extensive, may be compensated by considerable dilatation of the adjacent 
healthy valvular tissue. This has been observed at the semilunar and 
an nculo- ventricular valves. Gowers recently rej)orted a case in which one 
leaflet of the mitral valve was excessively retracted, while the other was 
remarkably distended and elongated, though not to a sufficient extent to 
assume entirely the function of the retracted leaflet. 

The remarks concerning the site of verrucose endocarditis also hold 
good with regard to chronic endocarditis. The mitral valve is affected 
most frequently, next the aortic valve, most rarely the tricuspid and pul- 
monary valves. Ciironic parietal endocarditis is not so frequent as the 
valvular form, and has no clinical significance. The inflammatory 
thickening of the endocardium often extends to the myocardium (chronic 
endo-myocarditis). Lepine states that he has observed chronic endocar- 
ditis most constantly on the posterior external wall of the left auricle, and 
explains it by the mechanical factors which obtain in the circulation of 
the blood. In that form which resuRs from senile changes and arterio- 
sclerotic processes, the affection is more frequent at the aortic than the 
mitral valves. The process then spreads directly, to a certain extent, 
from the intima of tne aorta to the aortic valves. Mitral lesions are 
more frequent, accordingly, from the 15th to 30th years of life, and aor- 
tic lesions in advanced age* We have referred previously to the great 
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tendency of the disease to acute relapses (endocarditis retrahens recur- 
rens). 

Changes in the heart muscle are almost always present Dilatation 
and hypertrophy must be attributed to the valvular lesions. Very often 
there is also fibrous degeneration which may lead to chronic aneurism of 
the lieart. fiindfleisch even attributes all chronic fibrous inflammations 
of the heart muscle to a preceding chronic endocarditis. If a part of the 
affected valve breaks off, opportunity is afforded for the prooactioxi of 
emboli. 

Sperling fumiBhes the following tables of the frequency with which the indi* 
▼idual valves are affected and the occurrence of emlx)ii : 

800 Cases of Endocarditis. 

d68 times (89^, left heart alone affected. 

8 •* ( 1%) right " 

29 *' (10^), ...... both sides affected. 

Affections of one Valve alone : J^ Gases (66.750 

Mitral valve alone, ....... 157 times (77.5)0 

Aortic " •« 40 •* (20.0%) 

Tricuspid valve alone, 8 *' ( 1.5J0 

Pulmonary valve alone, " ( 0^ ) 

Total, 200 

Ck>mbined Affection of the Valves : 100 Cases (88^0- 

Mitral and aori;ic valves, 71 times (11%) 

Mitral and tricuspid valves, . . . - . 9 *' ( 9)0 

Mitral and pulmonary valves, 2 " ? 2j 

Aortic and pulmonary valves, 1 " f ij 

Aortic and tricunpid valves, ** c ( 

Mitral, aortic, and tricuspid valves 16 " (1< . , 

Mitral, aortic, and pulmonary valves, , » " ( Oijg) 

Tricuspid, pulmonary, and mitral valves, . , " ( (3i) 




Tricuspid, pulmonary, and aortic valves, . . . " ( OjO 

All four valves, 1 " ( W 

Emboli in 84 Cases (28;^); 76 from the Left, 6 from the Right Heart. 

Renal emboli, 57 times. 

Splenic emboli. 89 

Cerebral emboli, 15 

Hepatic and intestinal emboli, 5 

Cutaneous emboli, 4 
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It must not be inferred from the above tables that certain combinations of 
valvular lesions never occur — they simply did not come under observation dar- 
ing the years included in the above statistics. 

Chronic endocarditis can only be dLignosed when it leads to disor- 
dered function of the valves. Its symptoms, diagnosis, prognosis, and 
treatment are then the same as those of valvular lesions (vide next sec- 
tion), but it has seemed to us proper to discuss them separately, because 
the latter affection is sometimes, though much more rarely, due to other 
causes. 

2. Acquired Diseases of the Valves. 

I. Etiology. — The term valvular lesion is applied to every func* 
tional disturbance of the valves which is clinically demonstrable ; it 
embraces insufficiency and stenosis of the valves. 

As a rule, these disturbances are the result of endocarditis. 

Sometimes, however, valvular lesions result from severe bodily exer- 
tion. The semilunar valves are torn from their points of insertion^ or 
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I anriculo- ventricular valves from their cliordjs tendinere, and tlie 
valvular apparatus then becomes euddeniy iiisuffifient. This has been 
observed after lifting a heavy load, long running, etc, 

Peter describea a case in which a man was attacked by a savage horse 
and, in a desperate attempt to escape, the aortic valves were torn. A 
number of oases have been reported in which a similar accident occurred 
to individuals who struggled desperately to save themselves from falling 
a great distance. 

The aortic valvea are torn mnst trequeutly. next the mitral and tricu<)[iiil -valves; 
laraacqu^Qted with no illuatratioD of rupture of the pulraoaary valv«3. Pea- 
cock and Bari^ furnish the followiDg tabled: 

( Aortic valve, 10 tiiues (HS.Si) 
17 oases. \ Mitral " i - (33.5*) 

( Tricuspid valve. 3 " (17,7*) 
( Aortic valve, 18 times (45.7fl 
Bttrie, . . . 35 caaeB. ^ Mitral " 18 •' (MJJ) 

( Tricuspid valve, 3 '• ( 8.6J) 

Sudden rupture of the valves will occur so much more readily if it haa been 
preceded by endocarditis, but intact valves may alao yield to an abnormutly high 
Diood pressure. The clinical symptoms are the same as those of valvular lesione 
which have developed gradually from endocarditis, but, as n matter of course, 
the onset of the affectioD is dilTerent. The patients ji^nerallj feel that something 
has torn within the chest or heart. Sbroetimea they fall unconscious, or suffer. 
at least, frcm violent oppression and dyspnceai there are usually very severe 

fiains in the cardiac region. A cardiac murmur develops suddenly, and is foU 
owed, after days or weeks, by sif^s of dilatation or hypertrophy of certain por- 
tions of the heart. If compensation remains absent for any reason, or is incom- 
plete, symptoms of stasis soon develop, and the patient euccumbs. In the other 
event, tlie patient may live for years. Aucordiug to Ansiie, recovery occurs in 
exceptional cases. 

The function of the valves is distnrbed occasionally by new growths. 
V. Kamberger described a case of mitral stenosis, the result of a myxoma 
whicli ifrew from the left auricle into the mitral orifice. A similar con- 
dition has been observed in aneurism of the heart valves and in cardiac 
thrombosis. 

Relative insufficiency of the valves merits special mention. This 
term refers to a condition in which the tissue of the valves is or may be 
unimpaired, but theyareunable to close the orifice completely on account 
of the distention of the latter. 

Relative insufficiency is most frequent at the tricnspid orifice. It de- 
velops there when the blood pressure within thopnlmonary artery is exces- 
sive, as in chronic diseases of the lungs, and particularly in mitral lesions. 
It has been obsorveil at the aortic orifice as the result of acute inflamma- 
tion of the walls of the aorta. Thus Moxon reports a case in which in- 
flammation of the aorta ^ve rise to such extensive relaxation of the 
wall of the vessel and distention of its lumen that the aortic valves 
were unable to close the orifice, A number of cases of pulmonary in- 
sufficiency have been reported as the result of sudden occlusion of the 
trunk of the pulmonary artery or ono of its main branches, by echino- 
coccus vesicles or other emboli, and subsequent dilatation of tiio artery 
on this side of the obstructed point. Litten justly lays stress on tlus 
feature in the diagnosis of embolism of the pulmonary artery. 

Some writers maintain that excessive bodily exertion may give rise 
to relative insufficiency of the valves, and interpret in this manner the 
valvnliir lesions which develop not infrequently in recrnits. But wo 
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^UKt call attention to the fact that such exertions also predispose to 
iu-m-Bclerotic changes, and that these may give rise to valvular 

I erlu noticed that the aortic valves have a predisposition of age, as it 

^, w relative insufficiency. At an advanced age the relation between 
i^ au/rtic orifice and the space which the valves are capable of covering 
<^:ijaijge« m favor of the former. As a matter of fact, such relative in- 
^"^^*'^"^T develops very exceptionally, but at all events it is readilv 
<ui(ierHtood that, under certain circumstances, very slight changes anj 
'^^ j^™V^ ^^ ^^^ aortic valves are capable of giving rise to insufficiency. 

llelative insufficiency of the heart valves necessarily coincides in its 
mechanical effects with all other etiological forms of valvular insuffi- 
ciency. Dilatation and hypertrophy of certain portions of the heart are 
the necessary consequences. Many physicians, particularly the French, 
are very prone to assume relative valvular insufficiency. They not in- 
frequently interpret in this sense the systolic murmurs which are apt to 
develop in febrile and anaemic conditions. But as dilatation and hyper- 
trophy of the heart remain absent, we are not justified in assuming 
relative insufficiency under such circumstances. 

V. Bamberger has called attention recently to functional insufficiency 
of the valves, in which the tissue of the valves and the orifices are un- 
<• hanged, but closure of the orifice is prevented by fatty changes in the 
papillary muscles. According to older writers, disordered innervation 
of the papillary muscles may act in the same way. 

Neukirch gave a description very recently of relative stenosis of the 
orifices. He believes that the orifices and valves were unchanged, but 
that the cavities of the heart had undergone such marked dilatation, 
and contained such a largo amount of blood, that the orifices were rela- 
tively narrowed (?). 

It is evident from the above description that valvular lesions do not 
constitute an anatomical unity. In tne large majority of cases, indeed, 
we have to deal with the sequelae of endocarditis, so that it is not aston- 
ishing that tlio valves of the left side are usually affected. The mitral 
valves are affected most frequently, next the aortic, then the tricuspid 
or the pulmonary valves. 

In many cases only a single valve is affected, in others there are com- 
bined valvular lesions. The combination of mitral and aortic disease is 
observed most frequently, for, on account of the close proximity of these 
valves, the inflammation spreads not inf rec^uently from one to the other. 
There is also a frequent combination of mitral disease with relative tri- 
cuspid insufficiency. Furthermore, Friedreich has shown that the asso- 
ciation of aortic insufficiency and relative tricupsid insufficiency is not 
rare. 

Vocation, age, and sex exercise some effect on the development and 
localization of valvular lesions. The latter are found most frequently 
among the working classes. While younsj persons (fifteen to thirty 
years) often suffer from mitral lesions in consequence of endocarditis, 
aortic insufficiency from arterio-sclerotic changes develops often between 
the fortieth and sixtieth years. "Women suffer more frequently than 
men from valvular lesions. '' 

Mitral lesions are more frequent in females, aortic lesions in 
males. Some writers maintain the heredity of valvular lesions, and I 
am acquainted with a number of families in which several generations 



have suffered from heart disease, but in whom I was not always able to 
demonstrate the ordinary caiiseB, 

II. StMPTOMS — The symptoms of ralvular lesions of the heart may 
be divided into local and general. The former include all morbid phe- 
nomena on the part of the lieart and circulatory apparatus in general. 
They are the direct result of the ralvular lesion, and are important, iii- 
itsmuch 06 they alone permit the positive recognition of the valvular 
lesion. The general symptoma include the affections of other organs 
which are secondary to the disturbed circulatory conditions. 

The direct effects of a valvular lesion are manifested by dilatation 
and hypertrophy of certain (lortioiis of the heart. These result from 
the increased resistance to cii'culation in certain parts of the organ, and, 
in valvular insufficiency, from tlie fact that certain parts of the 
heart contain a larger amount of blood than normal. It is on ac- 
count of these changes in the heart niugcle alone that the circulatory 
disturbances can, to a certain extent, be compensated. If compen^tion 
does not develop or is insufficient, or retrogresses for any canee after it 
has once Nice developed, disturbances of compensation arise which arc 
manifested cliiefly by stasis in the outflow of venous blood. 

All valvular lesions coincide with regard to the circulatory condi- 
tions. They give rise to retardation of the arterial current, diminished 
tension in the aortio system, and increase of the medium pressure in the 
domain of the vense cavse. 

In stenosis of the orifices, these changes can be deduced directlv, 
because the lesion necessarily diminiahe^ the blood pressure, and retards 
the rupidity of the circulation peripherally, while it gives rise to stasis 
behindit, and this, according to the character of the valvular lesion, will 
be propagated directly or indirectly to the vente cavw, Bnt a little 
nonstderation will show that the same physical changes will develop in 
valvular insafficiency as a result of regurgitation of blood. As a matter 
of course, a fatal termination would rapidly ensue if the compensatory 
i^jrocesseB did not attempt to relieve the circulatory changes. 

(1. Aortic Insiifficiencn. 

If the aortic valves are insufficient it becomes possible, during 
diastole of the left ventricle, for the blood to regurgitate from the aorta 
into the left ventricle. This regurgitation is the result partly of gravi- 
tation, partly of the contraction of the aorta. As soon as the blood has 
passed from the narrow aorta into the wide diastolic left ventricle, it 
indergoee a rotary movement which is manifested acoustically us a diae- 
iolic mnrmur. 

The rotary movement is increased from the fact that two currents of 
blood flowing in opjwsite directions (the regurgitated blood and that, 
flowing from the left auricle into the ventricle) strike against one 
another. 

At each diastole the left ventricle is forced to receive more blood than 
under normal conditions, as the regurgitated blood is added to that 
which flows in from the auricle. It must therefore increase in dimen- 

kslons, 1. e., become dilated. Except under special circumstances, the de- 
cree of dilatation of the left ventricle corresponds to a certain extent to 
Eh« amount of insufficiency. 
In order that the circulation should not bo entirely disarranged, the 
teft ventricle at each systole must propel more blood than norma! into 
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MiA »/»rf.A, kiuf'/i it contains the regargitated blood in addition to the 
M/»rrri4l fkfftouut. This increased work can only be effected by increase in 
M»/t rriA*i« of riiuacnlar tissue (hypertrophy). 

'If, ri n^J^nftand the clinical phenomena in the peripheral arteries, it 
r^iMf' ^»^'- r^rmembered that the entire arterial system receives an abnor- 
ffiM.\ ftmotiut of blood during each systole of the left ventricle. The 
M^ffj'.rml ifUfA is discharged with unusual rapidity, inasmuch as it flows, 
t\ur\x\^ diaxtole, not alone towards the perimiery of the body, but in part 
irif./# tTift left ventricle by regurgitation. The following are the phe- 
/i//m^ria observed in the various methods of examination. 

Ij^frtf'KCTiox. — As a rule, there is marked prominence of the pnecor- 
/IiaI rt^fiion, on account of the increased size of the left ventricle. This is 
l^rticularly marked in women and children on account of the slighter 
r^lMiance of the thorax. It often extends beyond the cardiac region 
proffer to the left axillary re^on, and can be readily measured (it mnst 
ffis remembered, however, that the right thorax is normally 2.5 cm. 
greater than the left). 

In a^ldition, vigorous diffuse pulsating movements are noticeable in 
the region of the heart. If the median lK)rder of the left lung is poshed 
f^r to the outside by the hypertrophic left ventricle, if the thoracie 
inti^gument is poor in fat, the intercostal spaces broad and the muscles 
thin, the cardiac movements may be visible in several intercostal spaces 
and lead to systolic retractions — insignificant in themselves — along the 
left bonier of the sternum. 

The pulsations conveyed to the thorax may be recognized not infre- 
quently through the clothes, so that an experienced olServer is at once 
Iff] to suspect aortic insufficiency. Sometimes the systolic movements 
are conveyed to the bed. 

The apex beat presents very noteworthy changes. It extends almost 
always beyond the left mammary line on the outside, and occasionally 
reaches the left axillary line. At the same time it is unusually broacU. 
and may occupy the sixth, seventh, even tlie eighth intercostal space. 
These changes must be attributed to dilatation of the left ventricle. 

The apex beat is usually more prominent and lifting than normal, 
and on palpation it is found to have unusual strength and power of 
resistance. This is owing to the hypertrophy of the left ventricle. 

Vigorous pulsations are noticed occasionally immediately adjacent to 
the right edge of the sternum in the second right intercostal space^ and 
are generally attributable to dilatation of the ascending aorta. 

Unusually vigorous pulsation of the carotids is observed generally on 
inspection of the neck. The pulsatile movement is conveyed to the 
liead and occasionally the impression is created as if the entire trunk 
shook at each systole. 

Pulsating elevations are sometimes observed in the jugular fossa, in 
consequence of excessive tension of the aorta and aortic arch. The pul- 
sating vessel can often be reached if the finger is pressed in deeply. 
Visible pulsations are also found in the smaller arteries (temporals, 
coronary arteries of the lips, arteries of the fingers, etc.). These result 
from the unusually large amount of blood in the arteries and the in- 
creased blood pressure as the result of hypertrophy of the left ventricle. 

Quincke has also called attention to a capillary pulse ; this is recog- 
nized on the nail-bed by the changed position of the bound jjry between 
the red and white occurring at each pulsation. But this must not be 
regarded as a pathognomonic sign of aortic insufficiency. The capillary 
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pulse Ib found occasionally in healtliy individaale, particularly upon 
lifting the hand. Furthermore a practised eye is reqaired, indeed suit- 
able preliminary exercises of the eyes are necessary. 

Sometimes the pulse is conveyed through the capillaries into th& 
veins of the back of the hand (venous pulse), but this also is sometimes 
observed in healthy individuals. 

Quincke also noticed pulsation of the retinal arteries in many cases 
of aortic insufficiency. The more marked and uncomplicated the insuf- 
ficiency is, the more this phenomenon may be expected. But it does 
not occur in all oases of aortic insufficiency, and is found sometimes in 
other affootions, for example, Basedow's disease. In many cases the 
ophthalmoscopic examination with the direct image is requisite ; with 
the invert«d image the pulsation will be recognized only when it is very 
marked. 

The phenomenon ia manifested by the fact that the red columns of 
blootl in the retinal arteries are interruptetl rhythmically and coinci- 
dently with the radial pulse, or still more frequently the arteries become- 
dilated and sinuous at each cardiac systole, while the retinal veins pre- 
sent emptying and filling in the opposite rhythm. If the phenomenon 
is not spontaneous, it may be produced by sbght pressure on the ejjeball. 
The pulsation is noticed most readily at the boundary of the optic pa- 
pilla. Sometimes it is found only in one eye or oue arterial branch. 

0, BoBenbach reports two cases of arterial hepatic pulsation, which 
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he attributes to abnormal fulness of the hepatic artery and its fine 
branches within the parenchyma of the liver. 

Onfineau de Mnssy observed that in many cases patients with aortic 
insufficiency assume a horizontal position, while tnose suffering from 
mitral disease assume as erect a position as possible. He attributes this 
the fact that in the erect position the regurgitation of the blood in 

tic insufficiency is favored by gravitation. 

Palpation. — -"We have already referred to the increased resistance of 
'the apex beat. 

In some cases diastolic fremitus is felt over the base of the heart, bnt 
grows feebler towardw the lower border of the heart and the apex. This 
corresponds to the diastolic niurinur. However, it is often absent in 
aortic insufficiency, imd sometimes occurs only when the heart's action 
IH excited by physical or mental exertion, As a general thing, the 
fremitus is so much more apt to occur the louder the^endocardial mur- 
mnr.though in certain cases there is astriking disproportion between the 
fremitus and the intensity of a murmur in favor of the former. 
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Very characteristic changes are noticed in the radial pulse. It is 
unusually full and hard (pulsus altus, celer, durus). The line of ascent 
of the sphygraographic tracing is strikingly steep and high; the 
transition from the ascent to the descent is effected at a very acate 
^ngle. The line of descent (particularly its first portion) is unus- 
ually steep, and the elevation of recoil is not particularly well 
marked (vide Fig. 12). That the elevation of recoil is not entirely 
absent despite the aortic insufficiency is explained by Landois on the 
ground that during cardiac diastole the wave of Iblood is reflected 
froni the ventricular wall situated opposite to the aortic orifice. As a 
matter of course, the sphygmographic tracing just described can 
only be expected if there are no comj)lications on the part of the 
heart muscle, the walls of the arteries, or the other valves of the heart. 
For example, if the aortic insufficiency is the result of arterio-sclerotic 
changes, and these are also present in the peripheral arteries, the tracing 
changes at once, and the pulse assumes the form of the pulsus tardus in 
consequence of the diminished elasticity of the arteries. Older authors 
state that the radial pulse becomes fuller and more bounding when the 
arm is elevated. Some recent writers deny this, others state that they 
have observed this phenomenon under other conditions. According to 
my own experience, the phenomenon is present in rare cases, but occa- 
sionally I have also observed it very distinctly in anaemic and febrile con- 
ditions. 

I^alpation of the carotid not infrequently reveals a peculiar pur- 
ring and vibidtion which is merely an arterial purring thrill, and 
corresponds acoustically to a vascular murmur coincident with cardiac 
systole. Pressure upon the vessel must be avoided, else artificial 
stenosis will be produced, giving rise to a whirl in the blood and the 
development of a murmur. Davidson states that there is often an ine- 
quality of the carotid pulse on the two sides. 

Spontaneous systolic thrills occur occasionally in the abdominal aorta, 
and may sometimes be followed to the sacrum. All these arteries pre- 
sent the bounding pulse, but this characteristic is not infrequently more 
marked in tlie vessels of the upper half of the body than in those of the 
lower half. 

The pulsation in the smaller arteries can usually be felt with remarka- 
ble distipctncss, and in some cases it appears to be much later than the 
apex beat of the heart. Tripier observed this fourteen times in twenty- 
six cases, and explains it on the ground that the blood current, at the 
beginning of cardiac svstole, must first overcome the resistance offered 
by that portion which lias regurgitated from the aorta. 

Percussion. — This reveals enlargement of the left ventricle, t. a., car- 
diac dulness extends on the outside beyond the left mammary line; it 
usually begins very high, not infrequently at the second left costal car- 
tilage, and extends lower than normal (eighth or even ninth rib); the 
right border is unchanged. Botkin remarks that the area of dulness 
sometimes overlaps slightly the position of the apex beat. 

In rare cases the right side of the heart is enlarged; the greater (rela- 
tive) area of dulness extending on the ri^ht beyond the edge of the . 
sternum and the cardiac resistance extending more than 2 cm. beyond 
the right edge of the sternum at the level of the fourth right costal carti- 
lage. Vigorous lifting of the lower half of the sternum or a clicking 
second (diastolic) pulmonary sound also indicates hypertrophy of the 
right ventricle. This is sometimes found when disturhed compensation 
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imil ;^3'inptoms of stasis have nerer bei-Ti [ii-escnt, und siicb cases are still 
obscure. 

Duluoss appears occasionally witliin tlie second right intemostal 
space and immediately adjacent to the right edge of the sternum ; it is n 
few centimetres in width and depends on dila^tioii of tlie beginmng of 
the aorta. 

A L'seuLTATiON. — The moat important sign in atiscuitation is the dias- 
tolic mnrmiir in the cardiac region. It is not always loudest over the point 
of anscnltation of the aorta, i. e,, the second right intercostal space, out is 
generally lieanl with greatest intensity over the middle of the stermira, 
immediately adjacent to the left edge of the sternum. This is owing to 
the fact that the whirl of blood and therefore the niurmiir does not form 
in the beginning of the aorta, but in the left ventricle. The murmur is 
uHuaiiy blowing and deep, while sawing or whistling (musical) murmurs 
are rare. 

The diastolic murmur is almost always audiblo over the origin of the 
pulmonary artorv. and in a few cases in which the diagnosis wae verified 
jtost mortem, it liiid the greatest intensity over the beginning of the pnl- 
moiiary artery. It is absent or very feetle over the apex. Balfour Kays 
that when tbo murmur is propagated to the apex and perhaps is most 
intense there, the posterior aortic leaflet is insuflicient, but this state- 
ment requires corroboration. The murmnr is so loud at times as to be 
audible at a distance from the patient, and Burney Yeo reports a case in 
I whicli it was heard at a distance of one metre. It often extends beyond the 
I cai'diac region, so that, for example, it is audible on the posterior thoracic 
su rf ace. 

If the insnffioiency affects only one or two leaflets, while the others 

'', are healthy, a diastolic sound may be heard at the origin of the aorta in 

addition to the diastolic murmur. If the murmur is very loud, it often 

conceals the sound, and in such cases it is well to remove the ear a tittle 

from the stethoscope, whereupon the murmur disappears and the sound 

; which, as is known, is propagated better than a murmnr, makes its ap- 

' psarance. But the sound might also be propagated from the pulmonary 

iirtery to the origin of the aorta. It is therefore safer to practise ausenlta- 

lion of the carotid, for if a cardiao diastolic sound is heard there, it 

' originates almost without question at the aortic valves. 

'] The other heart sounds are often unchanged if no special complications 

I are present. In certain cases the first sound isveryfeebleorabeent at the 

', apex, and Traube has employed this fact, though not without opposition, 

to prove that the systolic sound at the apex is predominantly a valvular 

I aound under normal conditions. A systolic murmuris occasionally hoard 

I at the apex. K. Jakobson explains this on the theory that the excessively 

distended fibres of the hypertrophic left ventricle are no longer capable 

of jMriodic vibrations, and tlierefore of the production of tones. In some 

, cases, however, the murmur is conveved from the aorta. Thefirst sound 

il is more rai-ely intensitied at the apex. As the second sound at the apex 

j is conveyed from the aorta in healthy individuals, it might be supposed 

that it is absent in aortic insufficiency or replaced by a murmur, unless a 

I diastolic sonnd is produced at the aortio valves in addition to the dios- 

I tolic murmur. In reality, there are several possibilities which explain the 

ij presence of a diastolic sound at the apex. In the first pla^ie, it may be 

conveyed from the pulmonary artery, or it might arise, if the aortic in- 

■[■uffloiency is very marked, from the impact of the regurgitated blood y 

I^^^Blinst the wall uf the ventricle situated opposite to the aortic orifice, I 
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Finally, Traube believed that, in consequence of the regargitation, the 
mitral valves were closed during diastole and gave rise to a sound, thus 
explaining the absence of the systolic ventricular sound. The systolic 
aortic sound is very often converted into a systolic murmur^ without 
justifying us in assuming aortic stenosis in addition to insufSciency. In 
all probabilitv, this murmur depends on the excessive tonsion of the wall 
of tne aorta during systole and irregular molecular movements produced 
thereby. 

A systolic murmur is very often heard in the carotid. This may be 
propagated from the origin of the aorta into the carotid. But there are 
also autochthonous, cardiac systolic, carotid murmurs ; they must be re- 
garded as belonging to this class when no systolic murmur is present at 
the aortic orifice. Palpable fremitus over the carotid also favors tho 
autochthonous character of the vessel murmur. It has been attributed 
to irregular vibrations of the vascular walls in consequence of their exces- 
sive tension, but Talma has recently interpreted them as hsBmic mur- 
murs. In many cases nothing whatever is heard over the carotid during 
diastole. In others we hear a diastolic murmur which is conveyed from 
the left ventricle. But occasionally a diastolic sound is heard which is 
also conveyed from the aortic orifice into the carotid, but also furnishes 
proof that one of the semilunar aortic leailcts is still capable of being 
unfolded. 

Over the peripheral arteries is heard the so-called arterial sound. 
Upon applying the stethoscope gently and carefully, even to the smaller 
arteries, a short sound, beginning ana ending abruptly, is audible. This 
arterial sound is often heard over the temporal and radial arteries, even 
over the arterial arch of the palm o^ the hand. Upon greater pressure, 
it is converted into a murmur of stenosis and, upon occlusion of the ves- 
sel by still further increase of pressure, we again hear a simple systolic,, 
so-called ^^ pressure sound/' ^ut these sounds are also heard in febrile 
and ansdmic conditions. 

Upon gentle contact of the stethoscope with the crural artery, we hear, in 
many cases, only a systolic vascular sound, the result, evidently, of tension of the 
waU of the vessel. If the pressure is increased, the sound changes, as it does 
under normal conditions, into a murmur and then finally into a simple pressure 
sound of the artery. 

If the pressure is increased very gradually, we soon arrive at a point at which 
the murmur is reduplicated, though both parts are included in cardiac systole. 
There are transitions between marked reduplication and the simple murmur, 
the first and second parts of the murmur being connected by a very gentle, con- 
tinuous interval. 

Reduplication of the systelic vessel murmur must not be mistaken for Duro> 
ziez' phenomenon. In the latter, a certain degree of pressure with the stethoscope 

fives rise to a systolic and diastolic murmur. This phenomenon can also be pro- 
uced by compressing the vessel with the finder at a little distance from the site 
of auscultation. The following explanation is offered by Duroziez : The vessel 
is narrowed in consequence of the compression ; hence a systolic murmur is pro- 
duced on the peripheral side, because the blood, after overcoming the stenosis^ 
undergoes a whirling motion. On account of the abnormal filling of the arterial 
system, and especially on acx^ount of the regurgitation of blood, a murmur arises 
centrally during diastole, liecause the blood which has regurgitated from the peri- 
phery, after it has passed the stenosed portion of the vessel, undergoes an 
irregular movement. Duroziez' phenomenon is also observed in lead cachexia, 
and in anaemic and febrile conditions. 

In Traube's phenomenon we have to deal with spontaneous sounds which arise 
independently of pressure with the stethoscope. It is characterized by a sound 
which is heard during the systole and diastole of the artery. Traube maintained 
that the sound arose during cardiac systole from the sudden tension of the wall 



of the artery, while it was produced during diastole by the audden and e, 

Traube btilieved that the double sound was heard only in very marked aortic 
insufficiency, but Fraentzel showed thnt it may alao be present in slii^ht insuf- 
iiciency. Iii all cases, however, the following conditionfl, as pointed out by 
Riegel. must be present : extensive cardiiic hypertrophy, normal elasticity of the 
arterial walls, absence of fatty heart, and atheromatous changes in the artvies. 

Friedreich baa cautioned affainst mistaking this phenomenon for sounds in 
the crviral vein and mixed soundii in Ihecrural artery and vein. The latter can be 
suspected only wliea tricuspiil intufficienoy is also present, since venous sounds 
may develop under such circumstances. 

The reduplicated sound and murmur occur not alone in thecrural, but also in 
the subclavian and axillary artery. They are neitlier constant nor frequent, and 
have also been found in other conditions;. We come to the i-onclusion, therefore. 
Iliat no acoustic pheDomenoa in the peripheral vascular system is characteristic 
of aortic insulBciency, 

The signs of aortic insufficiency Bometimes diaappear during the 
<?oiirBe of prolonged observation, and clinical recovery ensues. This 
may happen when only one or two leafietsare affected, and the third is dis- 
tended to such an extent as to assume the function of the others, or 
when the endocarditic vegetationa inci-eaae more and more in aizo and 
thus render the closure of the valves possible. 

In some cases the signs of aortic insufficiency gradually merge into 
those of stenosis. This is also the result of increase of the vegetations, 
which render the valves sufficient, but at the same time narrow the origin 
r-ol the aorta. 

b. Stenosis of the Aortic Orifice. 

In aortic stenosis, the blood meota with an abnormal resistance at the 
origin of the aorta during Itift ventricular systole. In order to overcome 
this resistance, the left ventricle must dilate and hypertrophy. Both 
conditions are leas marked than in aortic insufficiency, in which the left 
ventricle contains more blood thitn normal. InsutlKcieucy and stenosis 
are usually associated with one another. 

On account of the stouosis, the blood expelled from the left ventricle 
during syatole undergoes a whirling motion, as soon as it has passed the 
site of Btenosis and has entered the wiiie origin of the aorta. This is 
manifested acoustically by a systolic murmur. 

Within a given time, less blood flows into the aorta from the left ven- 
tricle than nnder normal conditions, although the hypertrophy endeavors 
to compensate for this disproportion. Hence the systole occupies a 
longer period than normal. 

IssPECTtojj. — The apex beat is entirely absent in many cases, because, 
on account of the etenosia, the recoil of the heart — a prominent factor 
in the production of the apes beat — is weakened. In other cases the 

tapex beat is resisting and heaving, as is the rule in hypertrophy of the left 
ventricle. It is also pushed downwards and to the outside, but these 
E^anges are not so marked as in extensive dilatation of the left ventricle. 
I In 
ptoc 
h 
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In one casp, Friedi-eich observed systolic retraction of the apex, and attributes 
to delicient distention of the arch of the aorta and consetjuent diminished 
~*')Iic dislocation of the heart downwards and to the outside. 

Protrusion of the prrocordial region is naually present in individuals 
[tli II yielding thorax. 

Pai.patios. — In very many cases, a ayatolic purring thrill is felt, 
Wt marked at the base, particularly in the second nght intercostal 
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spiK-e. but iomctimeBQXteniling to the apex Bnd even bejoml tJic j»ra*- 
cordial region proper. 

The radial puhie is iisiinlly retarded, in comparison with the apex 
I)<iat. It is not rapid, Traiibo es|)laiinMi this fact in the following 
manner: On iiccount of the aortic stenosis, the coronary arteries roceivp 
a diifiinialicil anpply of blood, so that thu heart is stimulated to lesa fre- 
quent controotions.' The pulse is small, but incompressible and hard, 
on account of the left ventricular hvpertrophv. It has an cic]^uiait«ly 
tardy quality, i. f,, it is elevated very slowly and also sinks elowly mto the 
condition of svstole ("Fig. 13). When the patients have u resistant, heav- 




ing apex beat, the difference between the '|nality of theajwx bout and th» 
smallncss of the pulse should rouse a suspicion of aortic stenosis. 

Percussion'. — This naually reveals slifrl^t enlargement of the area of 
cardiac dulness in a direction from above dowiivrards and to the left. 

AoacL'i.TATioN'. — A systolic murmur is heard over the heart with 
the greatest intensity in the second right intercostal space. It is very 
often characterized ova singiufr, whistlinjr. or musical quality, is con- 
veyed to the other valvular orifices, to the parotid, even tn the head, and 
is also heard upon the posterior surface of the thorax, and occasionally 
at some distance from the patient. The degree of stenosis cannot be in- 
ferred from the intendty of the murmur. 

The second (diastolic) aortic sound is verj feeble, or entirely ahsent; 
if aortic insufficiency is also present, a diastolic murranr may be loolted 
for. The second sound also grows feebler over the apex. 

Cnlesa special complications are present, the other heart sonnds are 
unchanged, escopt that they are sometimes marked by thu loud systolic 
aortic murmur. 

On auscultation of the carotid, we find, almost without exception, u 
systolic murmur which is conveyed from the aortic oriBco. A secoml 
sound la almost alwaya absent. 

c. Mitral Tusu^rienn/ . 

In mitral insufficiency it becomes possible, during syBtole of the loft 
ventricle, for blood to regurgitate from the latter into the left anricle. 
The left auricle, therefore, receives the regurgitated blood in addition to 
the normal amount from the right ventricle, and consequently becomes 
dilated. 

As a result of the regurgitation of blood, symptoms of stasis become 
noticeable in the domain of the pulmouary veins. The stasis is propa- 
gated to the pulmonary capillaries and artery, and oven to the right 
ventricle, ao that all these vascular districts undergo dilatation. Aa the 
fltoais implies elevation of blood pressure, hypertrophy of the right 
ventricle must follow the dilatation, i. e., the right ventricle assumes 
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compenBation for the vaivular lesion. If the compensation did not de- 
velop, the stasis would be propagated into the right veutricle and thf 
venffi cavffl, and the entire circulation would be disturbed, inasmuch as 
the ven» cavaa would be distended with blood, while the outflow into the 
aorta would be abnormally small on account of the partial regurgitation, 
and the teneion in the arterial system would be unusually low. 

OilattitioQ and slight hypertropliy of the left ventricle are associated 
not infrequently with the changes just described. Tiie former would be 
expected so much more readily the more marked the mitral insufficiency, , 
and the greater tho dilatation and hypertrophy of the right Tentricle. 
The cause may be sought for in the fact tliat tlie Ijypertrophy of the 
right ventricle gives rise to increased pressure in the domain of the 
pulmonary artery, and then in the pulmonary capillaries and voiua. Ai 
tho blood, therefore, flows under inciteasod pressure from tho pulmonaiy 
veins into tlio left auricle, then into the left veutricle, these parts mast 
Srst undergo dilatation and then hypertrophy. 

The murmur produced as tlie result of the valvular lesion arises in 
the left auricle; for, when the blood flows from the contracting left ven- 
tricle through the insufficient mitral valve into the relatively wide auri- 
cle, a whirl of blood and a murmur will be produced in the latter. 
These processes are favored by the fact that two currents of blood come 
in contatit with oue another, viz., that regurgitated iuto the left auricle 
and that entering from tlie pulmonary veins. 

Inspection. — The cardiac region is [Mominent in many eases, even 
when the right ventricle alone is hypertrophied. The aiK-x beat may be 
in the normal situation: when dilatation or hyiiertrophy of the right 
ventricle is very marked, the apex beat is situated outsiile of the left 
mammary line. If the Mt ventricle is hypertrophieil and dilated, the 
apeK is also lower tlian normal, and may even extend to the axillary 
line. 

The diffuse cardiac impulse is sometimes noticeable even to the right 
of the sternum. This is chieSy the result of dilatation of the right 
heart, while hypertrophy of this part gives rise to vigorous elevation of 
the lower part of the sternum. This is conveyed not infrequently to the 
epigaetriaiQ which undergoes visible pulsating movements. 

In some cases syHtolic pulsation is visible En th!> second left intercostal sjtace. 
This occurs wben Uie pulmonary artery is strongly dilated, and lies immediately 
adjacent to the cbest wall after having pushed nwav the anl«rior iDedJan border 
of the left lung, In thin situation. sImo. we ubserve occasionally during diastole a 
very short, (juiuk pulsation, which corresponds, on palpntion, to a short rliastollo 
beat, and, on auscultation, to an intensined diastolic sound over the putnionary- 
artery. These phenomena result Trom the increased pressure in the pultaonary 
•ctery and the conseqUKnt hypertrophy oC the right ventricle. 

Palpatiox. — In many cases a systolic purring thrill is felt over the 
^.x. It is often not present unless the heart's action is excited (rapid 
Viking, etc.). The thrill often becomes more distinct in left lateral 
decubitns. 

The diffuse apex beat is felt very far to the right, and an extremely 
active systolic impulse is often felt over the lower half of the sternum. 
In the second loft intercostal space the palpating flnger often feels a 
short, clicking impulse (particularly on deep pressure) alternating with 
the apex beat. This corresponds to the abnormally vigorous diastolic 
closure of the pulmonary semilunar valves. If the index finger of the 
right hand is placed over the apex, and that of tho left hand in the 







iHstLksea or tbk ksdocabdicv. 

left intercoetal vpsoe. each will be nmck alunuitolr bj the ira 

Tb« ndial pulse is often normal, and is not nlwars irr^nUr, 
itmny beU«Tcd. Arhrthm ot the poise nuv be Hbeent even wbeu 
pcnation hu been disturbed. 

it iMisioo in ttae ao«1ic sjrstrai is nhown bj th# marfced el«r&tJon of 

I'ulne corre, wbile (lie dytiocciirss of the elevatioos of elasticity ii 

iminimi. As b maiUr of course, this ia only true of uncomplicatHi and uoooiii- 

pcBMteO caiWH (Fig. HI. But tliB pulae aure is noi so chaiscterisUc as to enable 

I us to Roogmse the TaiTuUr leaion. 




PERCrssiox. — ^When th« diUtation and hypertrophy affect oolj tbe 
ripht Tentricle, the area of dalnees increases chiefly in width, and a»- 
sntneis a ronudi&h qnadrilateral ehape. The gntat«r nrra of dulness ex- 
tends beyond the right edge of tne Etemnni. ntid the right border of 
cardiac resistance is more than fonr cm. from the light edge of the 
A«muni at the level of the fourth costal cartilage. 

It the left ventricle is also affected, the area of dniness increases in 
all directions, particnUrly from abore downwards and to the lefL 

ArstTLTATios. — A aystoUc murmur is beard at the apex, and is 
coDTeved Tery often to the tricuspid and pulmooarii' ralres, more rardy 
into tlie aorta. 

It is sometimes louder orer the pulmonary orifice iban the apex. A 
oorrect eiplanatiou of this fact was offered' by Naanyn. He showed 
that the left auricnUr appendage sarronnds. to a certain extent, the 
origin of the pulmonarr artery, and thus may conrer the murmnr to the 
anterior wall of the I'horax. It is sometimes conveyed a great dis- 
tance, being heard over the thorax posteriorly or in the hepatic and 
splenic regions. 

Sometimes a GTStolic mnrainr is heard only occasionally, particntarly 
when the heart's action is excited, and it may disappear for a long time 
after intercurrent dtseast-^ and conditions of feebleness. This is ofing 
to the fact that the dexel.ipmeni of whirling morementa in the hlood pre- 
supposes a certain rapidity I'f the current. The mnrmur mav also he 
heard onlr in certain positions of the body, or be intensified in them. It 
follows, theroforv. that the autopsy sometimes reveals the existence of 
mitral iosnfficioncyt althoagb no endocardial murmnr was beard daring 
life. 

A systolic sound is almiw^ al wars heard at the apex, in addition to the 
mormor. and the sonnd and murmur are usoally orodocod at the same 
time. We may not conclude, iheivfore. that a leaflet of the mitral valve 
is still capable of vibration and of prodnciog a sound, becau^ the bttar 

y reeoli from contraction of the left ventricle, or be conveyed troat 
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Hte tricnspid valve. The systolic sound is especially distinct when the 
ear is removed a little from the stothoscope, whereupon the murmurdis- 
appears. 

Intensification of the second (diastolic) palmonary sound also pos- 
sesses diagnostic importance. This is evidence of increased pressure in 
the pulmonary artery, and hypertrophy of the right ventricle. The 
ttonnd is usually strikingly clear and clicking, and has been compared to 
the short stroke of a hatnmer. Mattorstock states that it is often ex- 
tremely distiuct in the left subclaviati and axillary arteries. 

TliB olIiprlppHTt Bounds may been lirely unchanged. According tnMalteratock, 
sjdtoliu niuriiiiir^ ore often cuuveyed into the carutid and sulKiluvian arteries. 

Cases of pure mitral insufficiency are very rarely found on autopsy; 
it is almost always associated with mitral stenosis. The clinical signs of 
the latter affection, however, may be absent. Cases are observed not in- 
fj-emiontly in which the symptoms of mitral insnfRcienoy predominitted 
in tnc beginning, and gave way later to the signs of pure mitral stenosis. 
This is explained on the theory that the ring of insertion of the valve 
retracts and grows narrower, so that the valve again proves sufficient, 
while symptoms of mitral stenosis make their appearance. 

Some authors maintain that relative mitral insufficiency is very fre- 
fluent. But this view is exaggerated, to say the least, if we bear in mind 
tliat the diagnosis of mitral insufficiency cannot be based solely on a 
systolic murmur at the apex, and dilatation of the right ventricle (which 
may occur in emphysema, amemia, and fever, despite intact mitral 
valves); but that permanent intensification of the second sound is also 

ui necessary, 

^^^v Andrews states that he has seen several cases of recovery. 

^^^P d, MitTal Stenosis. 

In mitral stenosis, the blood flowing from the left auricle into the 
ventricle during diastole meets with an abnormal resistance. Hence the 
filling of the left ventricle and aorta is unusually slight, and requires 
longer time thau under normal conditions, so that the tension in the 
aortic system is diminished. 

At tlie same time, stasis develops in the left auricle, giving rise to 
dilatation of this part. The stasis is then communicated to the pul- 
monary -eins, capillaries, and arteries, and finally to the rieht heart, wliere 
it first gives rise to dilatation and then to hypertrophy of the right ven- 
iricle. 

The chief difference between mitral insufficiency and stenosis is the 
condition of the left ventricle. In the former, dilatation and hyper- 
trophy of the left ventricle may develop, but in mitral stenosis this 
ventricle diminishes in size, on account of the small amount and low 
pressnre of the blood which it contains. 

In addition, these valvular lesions are distin^ished by their aoouatic 
phenomena. At the beginning of diastole, when the blood has passed 
the narrow mil ral elit, and entered the empty diastolic, wide left ventricle, 
A whirling movement of the blood, i. e., a murmur, develops in the latter. 
As tiio filling of the left ventricle requires a long time, the murmur is 
likewise of long duration. 

Insi'Ection. — The visible changes coincide, in great part, with those 

K mitral insufficiency. These include prominence of the cardiac region, S 

m dilatation and hypertrophy of the right ventricle; diffuse cardiac J 
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BBBptilM, extending far to the right; sometimes systolic and diastolic pul- 
Matorr impulsed in the second left intercostul space, corresponding; to 
Kdi l a t a i ioii of the pulmonary artery and intensification of the diastolic 
IcIoMin; of the jmlmonary vulye. The a\KS beat is sometimes moved a 
IhttlnOt the left and externally, because the right ventricle may undergo 

such a n-iii»rkuijle degree of dilatation and hypertrophy that the entire 

tMttrt awiumi-» u more horizontal position. 

Palpation. — T!ie most important sign is a presystolic, rarely a purely 

ditetolic, purriug thrill; it is confined generally to the apex, U often luore 
' distinct in left lateral decubitus, but is not infrequently felt only at 
' tJmee, being increased or produced by increased action of tne heart. The 
[ prESBVstolic thrill ends with the elevation of the apes beat. 
1 The thrill sometimes presents interruptions, being especially distinct 
I st the beginning and end. Sometimeait is not felt until a very short time 
i before tbe auox beat. It is easily distinguished from a diastolic thrill, 
P because the latter precedes the apex beat by a distinct pause. 
I A short diastolic impulse is often felt in the second left intercostal 
I Bpace, as in mllrul insuniciency. 

w The spread of the diffuse apex beat to the right, and its greater force, 
1 are readilv fu!t with the hand. 
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Pebchssios. — The area of cardiac dulnesa is enlarged towards the 
right, and assumes a mora rounded, quadrilateral shape. 

Au8CULT.\TioK. — As a rule, a presystolic murmur is heard at the 
apex; this ceases at the hL'ginning of the ventricular systolic sound. 
The systolic sound is followed by a pause, then comes the diastolic eonnd. 

The murmur is often loudest at the heginniug and end. As an endo- 
cardial murmur is so much louder the more rapid the current of blood, 
it is readily understood that in mitral stenosis the flow into the left ven- 
tricle is rapid at the beginning of diastole, because the ventricle ia 
entirely empty; and that it is again accelerated at the end of diastole, 
because the contraction of the left auricle drives the mass of blood still 
remaining in it with greater rapidity into the left ventricle. The first 
half of the presystolic ia sometimes entirely absent, and it is heard only 
during auricular systole, i. e., at the end of ventricular diastole. 

Much more rarely a purely diastolic murmur ia heard over the apes. 
In these cases the last part of the presystolic murmur is absent, so that 
the murmur is separated from the systolic sound by a distinct inter- 
val. 

It is characteristic of mitral stenosis that the intensity of thcniurmnr 
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varies to a romarkablo degree. It is sometimes prcgent oiitv wlieii cir- 
culation is very active, as in bodily or mental excitement. It may even 
be absent at snch limes. Hilton {"agge found, ujioq autopsy, forty oases 
of, in part, marked mitral stenosis wiiicli never guvc rise to a murmur 
during life. 

Intensification of the second (diastolic) sound over the pulmonary 
artery is also important, as it is evidence of rigbt ventiicular hyper- 
trophy. According to Matterstock. the sound is often conveyed with 
exceptional clearness into the axillary and subclavian arteries. 

Both sounds over the aorta are extremely feeble because the aorta 
receives but little blood on account of the mitral stenosis. 

If there are no special complications, the sounds over the tricuspid 
valve are unchanged, and the presystolic murmur ia not infrequently 
conveyed here from the mitral valves. 

TIio systolic sound is not infrequently intensified at the apex, 
'I'rauhe explained this on the ground that, as the result of the mitral 
etouosia, the difference in tension of the valve during the diastole and 
systole of the left ventricle is unusually great; on account of the slight 
and alow filling of the left ventricle with blood the leaflets of the mitral 
valve have not attained, at the end of the diastole, the degree of tension 
which exists under normal conditions. 

The diastolic sound may be entirely absent at the apex. But if the 
patmonury sound ia greatly intensified, a clear, strong diastolic sound is 
also heflri occasiontuly at the apex. Fiuully the diastolic sound may 
be conveyed from the trJciisnid valve to the upex. 

Sometimes a redupHculeii diastolic sound is heard over the aorta and 
pulmonary artery; the first part corresponds to the closure of the aortic 
valves, the second and louder part ti> the closm-o of the pnlmonary 
artery. According to Geigel, the pressure in the pulmonary artery dif- 
fers from that in the aorta on account of the valvular lesion, and licnce 
the valves of these vessels do not close at the same time. Closnre occurt 
earlier in the vessel with lesser pressure (aortal. Tliis phenomenon i'4 
generally absent in mitral insufiScienoy because tne difference in iiri'ssurn 
IS not so marked in that lesion, particularly after dilatation ana hvper- 
trophy of the left ventricle have occurred. Hj-atolic murmurs are often 
heard over the carotid and subclavian arteriec. 

Pure mitral stenosis is estremelyriire, aa it is almost always associated 
with mitral insufficiency. The symptoms of insufficiency very often 
predominate so that the stenosis is entirely ooncealed. Sometimes the 
insufficiency disappears and gives {ilace to stenosis. This results frnm 
the retraction of the ring of the mitral valve, so that the originally in- 
sufficient leaflets again become sufficient. Tlie prognosis is liiore unfa- 
vorable than in mitral insufficiency because the right ventricle alone is 
concerned iu compensation. 

e. Piilmoniiri/ liiKuffirimcy. 

Pulmonary insufficiency gives rise to the same changesin the right ven- 
tricle that aortic insufficiency does in the loft. As a piirt of the blond 
regurgitates into the right ventricle during its diastole, this portion must 
dilate in order to be able to contain the auricular blood plus the regnrgi- 
t»ted blood. During the riigurgitation a whirl of blood ia produced in Mm 
entriclc, corresponding aconsticatlv to a diastolic murmur. In 
ler that the right vcnlricre. during the next systole, should throw 
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e uonnal amount of blood in addition tn the regurgitated blood tato 
Itlio tiuitnunary arLory, it must i>Grform more work and become hyper- 
Itrofiliic. At eiLcii aystole the pulmonary artery reooive^ more blood tlmn 
t normal and bccoiiiGa dilated. 

IssPBCTIos. — The diffuse cardiac impulse extends to the right, tmd 

I b vifiblo oatxidi) of the right edge of the eternum. If the chaugee id 

I the right heart are very considerable, the heart assumes u more hori- 

r sotttol poiition. and the apox beat may be situated a little outside of the 

Irft mammary linf 

In «omo cases systolic pulsation has been observed in the second left 
intercostal space, corresponding to dilatation of the trunk o( tho pulmo- 
nary artery. 

Palpation. — Extension of the diffuse cardiac impnlse is sometimea 
porcjptibiB to tho touch, though not visible to the eye. A diaaioUu 

fill rring thrill 13 often fult in tho second intercostal apace and over the 
ftwer part of the Btcmum. 
[ In one caxe v. Bamberger fett systolic fremitiiG when the right van- 
Ltricle, which could be reached in thb epigastrium, was compreiised with 
lilhe fingers. 

I In the al>aeaeo of compliciitions, the apax beat and radial pulse 
laro unchanged. 

I In a woman, mt. 31 years, 1 observed marked pulsus tardus (Fig. 16), 
The patient lia(l acquired the valvular lesion in her ninth year. 
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_ IDSSIOS". — Cardiac dulneas and resistance are increaaod towards 
jht side. 

C9Ciri.TATios. — A diastolic mnrmur is heard in the second left inter- 
costal space. It is usually heard clearly over the lower half of the ster- 
num, and is also conveved to the aortic orifice, while it is very feeble or 
absent at the apex, Tne diastolic pound may be entirely absent over the 
pulmonary artery or is conveyed feebly to it from the aorta, or develops 
at the pulmonary orifice itself if some of the leaflets are still capable of 
Tibration. As a matter of course, there is then a change in the second 
Bound over the tricuspid valve, which is propagated from the pul- 
monary artery to the right ventricle; it is absent, or is replaced by a 
murmur, or is feeble. 

The systolic sound over the pulmonary artery is not infrequently 
converted into a systolic murmnr because the wall of the vessel ander- 
goos irregular vibrations on account of excessive tension, but this does 
not justifvns in diagnosing a complicating stenosis of the pulmonary 
—'"'■■". The other heart-sounds may be unchanged. 

Utt.wh elio.VL'J that the diastolic murmur may be conveyed 
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from t!io pulmoii,iry artary into the veaseU ot the neck, ami this 13 prob- 
ably more marked on the lelt side. 

Pulmonary iiiaufiBcienoy is extremely rare; pulmonary stenosis also is 
usually present. As a rule, t!ie lesion is congouital. more rarely 
it results from injury, arterio-sclerosis (Coupland), articular rheumatiam^ 
in advanced age. Coupland's case occurred in a man EBt. 75 years. J 

f. Pulmonary Stenosis. ^ 

In pulmonary stenoaia the blood moots with an abnormal resistance 
in passing, during systole, From the right ventricle into ths pulmonary 
artery. In order to overcome this, the right ventricle mnat dilate, and 
then hypertrophy. Atthesarae time the rilling of the pulmonary artery 

Erooeeds very alovly. and under subnormal pressure. After the blood 
as passed through the narrow slit into the wide origin of the pulmonary 
artery, it undcrgjas a whirling motion, and gives nae to a systolic mur- 
mur, fl 
IXdPEcrtOK. — Tbere isgoneralJy a protrusion of the prfflcordium, ^H 
the disease is usually oougenital. The protrusion is goneruUy very ditSB 
tinct towards the left edge of the sternum {hypertropliy of the right ven^ 
tricle). As a result of the hypertrophy, we sometimes notice diffuse im- 
pulse of the lower half of the sternum. The apes beat is generally 
feeble or absent, because that portion of the systolic recoil of the heart, 
which is noroLally the result of the systolic filling of the pulmonarjn 
artery, is abnormally slight. H 
Palpation*. — Systolic thrill is almost always noticeable. It is genen 
rally moat distinct m the second left intercostal spai^e, but is conveyejB 
not infrequently over the entire cardiac region, and may even bo felJH 
distinctly upon the posterior surface of the thorax. Sometimes it is onljfl 

§ resent when the heart is unduly excited. Palpation of the dififuse car^J 
iac impulse and apex b^nt gives results corresponding to those f umisheflH 
by insjjection. There are no characteristice changes of the rodi^f 
pnlse. '^1 

PiiRCUsaiON. — Extension of cardiac dulness towards the right. ,fl 
Auscultation. — The characteristic auscultatory sign is a systoliM 
murmur in the second left interoostal space. It is often very loud, an^| 
occasionallv has a whistling and musical character. It is generally cogS 
Tejed to t}ie other cardiac orifices, and is heard not infrequently at tJM 
great distance from the cardiac region. The diastolic sound over the 
pulmonary artery may be entirely absent or it is extremely feeble. This 
results from the diminished pressure under which the blood, during 
systole, passes into the pulmonary artery". The other heart sounds may 
be unchanged, except tliat the second sound, as a matter of course, iftV 
feeble over the right ventricle, because it is convoyed from the jmlrac^jB 
nary artery. H 

The systolic murmur is conveyed not infrequently into the subclajB 
vian, axillary, and carotid arteries. 'I'iiis occurs to a more markedH 
degree in the arteries of the left side, into which the murmur may be efeS 
cinsively conveyed, v. Dusch believes that the conveyance of the muifl 
mur into bolh carotids is evidence of the congenital character of tUB 
pulmonary stenosis. He believes that the conveyed murmur originate^l 
at the patent portion of the septum veutriculorum, and thence is readiljfl 
conveyed into the aorta and higiier parts. jH 

~ Exceedingly loud, systolic, accidental murmurs are not infrequetilH 
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over the pulmonary orifice. If cyanosis and slij^ht extension of the 
area of dulness to the right are also present^ the diagnosis of pulmonary 
stenosis may be doubtful. As a rule, the accidental murmurs do not 
lead to the development of thrill, though this rule also presents excep- 
tions. On the other hand, not every murmur due to pulmonary stenosis 
gives rise to thrill. 

AcG^uired pulmonary stenosis is exceedingly rare; the lesion is usually 
congenital. The differentiation is not easy in all cases. Patient 
suffering from congenital stenosis are generally very cyanotic from child- 
hood, but this symptom is not constant. In t&is form the autopsy 
generally reveals patent foetal channels of circulation (foramen ovale, 
septum membranaceum, septum ventriculorum, ductus arteriosus). But 
sometimes the foramen ovale remains open even in healthy individuals, 
and, on the other hand, Meyer has attempted to show that acquired 
pulmonary stenosis may cause reopening of the closed septum ventricu- 
lorum. 

g. Tricupsid Insufficiency. 

In tricuspid insufficiency only a part of the blood flows into the pul- 
monary artery during systole of the right ventricle, while another part 
regurgitates into the right auricle. The right auricle, therefore, receives 
more blood than under normal conditions, and must dilate in proportion 
to the amount of blood regurgitated. It is evident, then, that the blood 
in the venae cavse will be under hiffher pressure as the result of stasis. The 
dilatation of the right auricle is Followed directly by hypertrophy of its 
Avails, and since, in conseouence of tliis, the blood flows irom tne auricle 
under increased pressure auriiig diastole of the right ventricle, the latter 
must also undergo dilatation and hypertrophy. As the blood regurgi- 
tates into the right auricle during ventricular systole, it there undergoes 
a whirling motion, which is increased by impact with the blood flowing 
from the vense cavae into the auricle. A systolic murmur develops ac- 
cordingly in the right auricle. If the right ventricle and auricle })086ess 
sufficient power, a return wave of blood may be forced into the ven» 
cavfe at each systole, giving rise to venous pulse and hepatic vein pulse. 

IxsPECTiox. — Praecordial prominence is observed not infrequently, 
particularly in congenital cases. The diffuse cardiac impulse usually ex- 
tends to the right. Both phenomena depend on dilatation and hyper- 
tro])hy of the right ventricle. 

The venous pulse is a very important sign. It is most frequent 
in the cerA'ical veins, appearin:^ earliest in the internal jugular. It 
is sometimes confined to the lowermost portion of this vein, situated 
directly above the clavicle, only the bulb of tlie vein taking part in 
the pulsation. The pulsation is especially distinct when the bulb 
is situated unusually high. In other 'cases it is visible in the external 
jugular, thyroid, facial, temporal, frontal, auricular veins, the cutaneous 
veins of the upper and lower limbs, the thorax, and abdomen. 

Venous pulse is a systolic distention and pulsation of the vein, pass- 
ing from the heart to the periphery. In tlia cervical veins a double 
Eulsation is observed not infrequently at each systole, the first elevation 
eing smaller than the second. Venous pulse must be distinguished 
from other visible movements of the venous system. It is distinguished 
from rejpiratory distention of the veins by remaining unchanged during 
cessation of respiration. In some cases, movements are conveyed to the 
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_^5ervical veinB from the nnderlyiug arteries. Tiio arteries should lo 
"compreased aa tar centrally as possible, whereupon tbe conveyed novej 
ment of the veins necessarily ceases. In addition, the cervical veit 
should be compressed about tbe middle of their course. If tbe mov^ 
meiits were only conveyed, the vein collapses below the site of cwnprejl 
sion, and the pulsating movement disappears there, while it increases ^ 
the peripheral portion. In true venous pulse the wave passes uuchangt 
with each systole from the heart to the site of compreseion. 

The cervical venous pulse becomes more distinct in the horizontftf 
position or when the head is lower than the tnink, and diminishes dur- 
ing deep inspiration. Geigel found tliat it is sometimes inci-eased by 
compressing the inferior vena cava through the abdominal walls. It is 
Bometimes present on the right side alone, on account of the more direct 
course of the right innominate vein and its branches. 

Venous pulse arises from a retnm wave of blood, which is propelled 
feebly by tne anricle, more vigorously by the right ventricle, into the 
vcnte cavje and their branches. As long as the valves of the bulb of the 

J'ugular vein close, tbe wave meets with resistance at this point, and 
,oes not pass into the [wripheral veins until these valves have become 
insufficient. Accordingly, cervical venous pnlse is rather a sign of in- 
sufficiency of the valves of tbe bulb of the internal jugular than of the 
tricuspid valves, and it therefore occurs in other staees of the reiiie cavce; 
for example, in those resulting from chronic pulmonary diseases. But 
it is pariicularly well marked in tricnepid insufficiency, because regurgi-^ 
tation of blood from the right ventricle occurs in that affection. Tfii 
venous pulse disappears temporarily when the heart's action is weakeuaj 
and the return wave no longer passes into the peri|ibera! veins. It som 
times reappears after the administration of digitalis. 

Similar conditions are found in tbe veins of the lower limbs. Th) 
return wave of blood in the inferior vena cava meets with resistance | 
the valves of the crural veins, near Poupart's ligament, and in the b 
ginning we find a systolic impulse and pulsatory dilatation immediate 
below the ligament. After tne valves have become insufficient, the pu^ 
sution extends into the saphenous vein. 

The hepatic pulse depends on the same processes. As the i 
blood from the right heart passes through the Inferior vena cava into tl 
hepatic veins, a systolic, pulsating enlargement of tbe liver occurs 
,..,,, r of ai 



what after the manner o 



ri erectile tumor. It is sometimes obsen 



before the jugular pulse, and. according to iiast experioneo. is met with 
only in tricuspid insufficiency. In u case of aortic insufficiency, 0. Ko- 
lienoaoh observed hepatic pulsation as the result of abnormal tilling of 
the hepatic artery. 

Qeiget showed that the inferior vena cava may become visible and 
palpable as a pulsating vessel to the right of the linea alba. 

PAi.fATiov. — The diffuse cardiac impulse usually may bo followed 
far to the right ; in a few cases, systolic tnrill is felt over the lower part 
of the sternum. 

Upon palpation of the veins of the ueck. a short beat is felt occasioi 
ally over tne bulb of the internal jugular vein, corresponding to the sm 

Ka unfolding of the valves. If the valves are insufficient, systolic thri. 
ly be produced within the bulb. We can feel the ]mlsating veins fi] 
each systole and dilate laterally ; indeed the feel of a pulsating arter] 
ty be simulated. The marked lateral distention during cardiac systu 
ly bo important in diagnosing conveyed from autochthonous vonoi 
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All tlie phenomena aie very often reduplicated, the feebler 
preBy^tolic portion corresponding to uuiicular contraction, the moro vig- 
oron^ systolic portion to ventriuular systole. 

Palpable closure of the valves, systolic thrill, and marked pulsation 
may also be felt in the crural veins. 

If the bands arc applied anteriorly and posteriorly, or to the riglit 
and left upon the pulsating liver, it wdl bo found that they arc setuinited 
from out' another at each cardiac ayatolo. This distinguishes the nepatio 
pulse from the conveyed movement which is observed not inft-iiquently 
m hepatic enlargement and vigorous pulsation of the abdominiil aorta. 
If the liugers of one hand are laid in a circle upon the pulsating liver, 
it will be readily seen that they are not elevated, as in conveyed pulsa- 
tion, but are separated from one another at each pulsation. 

ThL- venous and hepatic pulse are a little later than the apex beat of 
.tile heart, because the wave of blood I'equires a certain amount of time 
to reach the periphery. 

The sphygmograpfa almost always shows auadicrotism of the venous 
pulse in ttie neck, the small wave of the ascending line corresponding to 
the contraction of the right auricle (Fig. IT), Dicrotism is not inlre- 
quently visible in the descending line of the venous pulse curve ; catadi- 
crotism rarely exists alone. The causes of the catadicrotism are not 
known positively. Friedreich assumes that it results from a wave of 
blood which is reflected from the inner wall of tho right ventricle. 
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The hepatic pulse presents similar curves, and the pulse may be mon- 
rotic, anaiiicrotic. catadicrotic, or anadicrotic and catadicrotio at the 
eame tirae (Fig, 11^). 




characterized by slight fulness and tension (Fig_ 






!■ THK ESDOOAKTimU. 

PtRcraaiON. — Tho canliao. diilnoss ami i-eaistance are increased to 
Twda the right, ou iiccoimt of tho dilntation of the right auricle 
ventricle. 

AcscULTATiON. — A Bvatolio murmur is heard over tho tricuBpid.j 
Talres, and is usually loudest at the right edge of the Bternum between i 
the second and fourth right uoatal cartilages. It may he conveyed to all 1 
tlie cardiac oriSces. Tho second pulmonary sound, and with it the Has- J 
tolic sound over the right ventricle, are usually very feeble, because tb» J 

.monary artery receives hut little hlood. , 

A short, clear, systolic sound (valve sound), is heard over the bulbsj 




of the jugular and crural veins, so long as the valves are sufBcient- " 
This sound may also be reduplicated and consist of a presystolic and 
BVatolio sound. When these valves become insufficient, a systolic or 
presyatolio and systolic ranrmnr develops, and if the tension of the walls 
of t'le vein beconies very considerable, a " venous wall E*iund " develops- " 
Friedreich's observations show that iuauteciency of the valves of thai" 
bulb may occur very rapidly (in a single night), 1 

Isolated tricuspid losions are rare. Among two hundred and thirty i 
cases of valvular lesion, v. Bamberger found the tricuspids alTectod only 
in two. Tho lesion is generally congenital. Relative insufficiency of 
the tricuspid valves is fre(|ueut, particularly in the courso of mitral 
lesions and chronic pulmonary diseases, and not very infrequent in , 
aortic insufficiency. This complication may change the physical signaj 
of tricuspid insufiiciency. If the dilatation of the tricuspid orifice i»W 
very considerable, murmurs may be absent. Dieulafoy described a casfrj 
of this kind in which the hounilary between the right auricle and v 
tricle was almost entirely obliterated. This abolishes the oonditionft] 
necessary to the development of whirling movements of the blood (sud- 
den narrowing or widening of the current), 

//. Tricuifpul Stenosis. 

^^re tricuspid stenosis is hurdlv ever observed. It is almost always . 

iatod with insufficiency, and tlie valves of the left heart, particii- J 
larly the mitral, are also usually affected. The signs of pure trieuspiAj 
stenofiis must be described, therefore, on a rather theoretical basis. I 

In tricuspid stenosis the blood, in flowing during diastole from the-^ 
right auricle into the ventricle, must overcome the resistance of the nar- ' 
row slit. Theconse(]uentstasijin the right auricle gives rise to dilatation 
and subsequent hypertrophy of this part of the organ. While the pres- 
sure- in the venae cavce rises, it diminishes in the right ventricle and pul- 
monary artery, and at a later period the left ventricle and afirta must 
necessarily suffer. Gases have been reported in which, with the excep- 
tion of tho markedly dilated and bypertrophied right auricle, all other 
^"^~ of tho heart and the two mam arteries were strikingly narrow. J 
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After the blood of the right auricle, during diastole of the right ven- 
tricle^ hiis passed the narrow slit of the tricuspid orifice, it undergoes 
whirling movements in the right ventricle, giving rise to a diistolic or 
presystolic murmur. The murmur remains absent if the current of 
bloo^ is too slow to cause whirling movements, and such cases cannot 
be recognized. 

The physical signs are: extension of canliac dulness on the right side 
on account of dilatation of the right auricle; diastolic or presystolic 
murmur over the tricuspid valves; feeble second pulmonary sound on 
account of the slight filling of the pulmonary arterv. Under certain 
circumstances, cervical venous pulse would be possible and would be 
chiefly presystolic. 

t. Stenosis of the Arterial Coni. 

Stenoses are sometimes situated at the conns of the pulmonary BXtary or aorta. 
They uRually result from fibrous myocarditic cioatrices, which, to a certain ex- 
tent, Imve encompassed the couus like a ring. Such conditions are often con- 
genital, but are sometimes acquired, for example, from injury in the cardlao 
region. Dittrich applied the term true cardiac stenosis to these changes. Thmf 
are especially rare at the con us of tlie aorta. In general, they give rise to 97nu>- 
toms of valvular stenoses, but while the latter are almost always associated wifli 
insufficiency, the second sounds are clear in the former — a proof of the olomire of 
the valves. According to Balfour, the diastolic sound is even intensified in steno- 
sis of the conus pulmonalis. In addition, there are often evidences of a oardiao 
lesion which has existed, usually, since birth. 

k. Combined Vahmlar Lesions. 

In combined valvular lesions, two things must be distinguished, viz,, 
the combination of insufficiency and stenosis at the same valve, and the 
combination of lesions of two or more valves. 

Combined insufficiency and stenosis of one valve is extremely fre- 
quent. Anatomically this constitutes the rule perhaps, but the clinical 
conditions are different, inasmuch as one or tne other lesion predomi- 
nates to such an extent that we are justified in speaking of insufficiency 
or of stenosis. This is especially frequent with regard to the mitral 
valve. Marked stenosis of this valve may be unattended with symptoms, 
so that the symptoms during life resemble those of insufficiency, but the 
autopsy shows that stenosis is the more marked lesion. 

The diagnosis of combined lesions, particularly of the arterial orifices, 
requires great caution. Thus, in aortic insufficiency, the presence of a 
systolic murmur at the origin of the aorta does not justify the diagnosis 
of aortic stenosis, as the murmur may be produced by irregular vibra- 
tions of the walls of the vessel. Under such circumstances, the pulse 
merits the greatest attention, as it loses its bounding character the 
more marked the stenosis. This is also shown on the spliygmographic 
tracing (Fig. 20). 

As a general thing, clinically pure insufficiency or stenosis is more 
frequent at the arterial orifices than at the auriculo-ventricular orifices. 
A combination of both is either present from the beginning or de- 
velops under observation. Sometimes pure insufficiency is present at 
the start, and then becomes associated Wh stenosis which finally persists 
alone. 

The combination of insufficiency and stenosis at the same valve is not 
an unfavorable event, for tach lesion tends to eliminate the disturb- 
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anceg prodnced by tho other. Tlib may be illustrated by tbc com- 
bination of aortic etenosia and insii fficiency. During left ventricular 
diastole, tiio stenosiB prevents thu blood Jrom regnrgitating aa freely 
throneh the insufficient valves as it would in the abseuce of the stenosis. 
lu left ventricular systole, likcwiao. tba effect of the insufflt-icncy is 
dioiinished by the stenosis which is present. On the other huud, thu 
regurgitation of blood which nevertheless does occur, does not permit 
a pure stenosis effect. 

From an etiological standpoint, two forms of combination of valvular 
lesions must be distinguished, a mechanical and an anatomical combi- 
niition. The mechanical combination refers almost exclusively to the 
relation between tricuspid insntflciency aud mitral lesions. Wo navopre- 
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vionely shown that mitral lesions are very often followed by relative tri- 
cuspid insufficiency. This ia simplv the' result of gradual dilatation of 
the right ventricle aud tricuspid onfice, so that the tricuspid valves no 
longef suffice to close the opening. 

In the anatomical combination, endocarditic changes occur upon a 
number of valves. This is much more common anatomically than 
demonstrable clinically. Sometimes tho different valves are affected 
from one and the same canst', sometimes the endocarditic process spreads 
gradually from one valve to the other. The spread of an aortic lesion 
to the aortic leaflet of the mitral valve is observed most frequently. In 
certain cases, endocarditic changes appear to be secondary to tlie exces- 
sive tension of individual valves resulting from previous lesions of other 
vulves. 

There is a large number of possible combinations, so that we must 
confine onrselves to furnishing a few illustrations. 

The effects of a combination of valvular lesions upon the circulation 
are sometimes favorable, sometimes unfavorable. For example, aortic 
insufficiency and mitral stenosis constitute a favorable combination. For 
although the left ventricle receives less blood than normal on account of 
the mitral stenosis, this is counteracted aa much as possible by the 
regurgitation of blood which occurs on account of the aortic insuffi- 
ciency. At the same time, the alow and slight filling of the left ventri- 
cle ^prevents the excessive distention of the aortic system with blood 
during systole. On the other hand, the effects of the mitral stenosis on 
the right heart ai'o diminished, for the reason thatthe dilated and hyper- 
trophied left ventricle accelerates the flow of blood from the left auricle 
to a greater extent than would occur in the absence of dilatation ot the 
left ventricle. 

Among the unfavorable combinations is that of aortic stenosis and 
mitral insufficieucy. The aorta receives an abnormally small amountof 
blood on account of the aortic stenosis. This amount is diminished still 
moru because a part of the blood regurgitates into the left auricle on 
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V«ry Nliglit changes develop when all tlie cardia 



litral instifficieiicy, and, moreover, the regurgitation Is 
n uecount of the ventricular hypertrophy. 

■ tvelop when all the cardiac orifices, except the 

frillni'riiary, ure iitenosed. The heart remains almost unchanged, and, 
fi Kim tnaln, slowness of the circulation seema to he the sole effect. 

A» H iiutt«r of course, a combination of valvular lesions caD ouIt be 
tmiiif[n\%»A hy n combination of the corresponding physical Btgns, ^ho 
dlaKfiiMJN wifl be rendered much easier if the combinntion is of such s 
K\MT»f'-ieT that a systolic murtilur develops at one orifice, a presystolic or 
'llaM'dte tourmur at the other. But if the murmnrs occur at the same 
1JH)», we are in danger of regarding them as autochthonous and rice 
vunm, and in such cases we must pay s^wcial attention to the timbre, 
ititeiiiity, and' propagation of the murmnrs. Thns, autochthonous tri- 
ciiNpid and aortic murmurs persist as such at a certain distance to the 
ri|{iiL of the cardiac region proper, while eounds become audible if the 
riiiirmiirR referred to above have been merely conveyed. The reverse 
holds fl:r>oil concerning pulmonary and mitral murmurs. If we suspect 
a luimbination with mitral lesions, we must look for intensification of 
lli« Wfcund pulmonary sound, or, in stenosis, for a presystolic murmur, 
A combination with tricuspid lesions is recognizable by the venous puUe, 
but thi^ is not a constant symptom. 

The following pulse curve sliows that in a combination of lesions of 
two valves— in our case aortic and mitral insufficiency — the characteris- 
lie form of the pulse is lost. It is readily seen that the curve no longer 
preaents the characteristics of pulsus altus, such as occurs in pure aortic 
insufficiency, and is shown in Fig, X'i. 




The general siim^toms of valvular hsinnf are almost exclusively the 
results of changed circulatiou. So long as the valvular lesion is in the 
most perfect condition of compensation possible, these symptoms are 
absent or slightly market); they become more prominent, and usually 
lead to a fatal termination, when the power of the heart muscle fails oil 
account of fatty or fibroid degeneration, and thus allows the full effect 
of the valvular lesion to come into play. These conditions of disturbeil 
comiiensation are the result of the excessive obstnictiou to the outflow 
of tlie blood of the venie cavie, which extends peripherally into the 
capillaries, and may even he propagated farther back into the aortic 
system. 

Valvular lesions of the heart may give rise to disturbances in all the 
organs. Indeed, the symptoms on tne part of one or the other oivan 
are not infrequently so nrominent that superficial examination, particu- 
larly of the heart, may lead to gross mistakes. Thus, the patient may 
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8 supposed to suffer from piiimonary diBease because he complains of 
^yapiuBa, cough, and ex [>ect oration. In other casea, they Buner from 
violent gastric symptoma, and gaatrio ulcer may be suspected on account 
■of severe gastralgia which results from the valvular lesion. 

Certain general symptoms depend on the site of the valvular lesion. 
They occur chiefly in certain lesions, and have a sort of specific signifi- 
cance, though thej do not depend exclusively upon such lesions. 

1. Siidjeelim Symptoms. — In well -compensated valvular lesions, sub- 
jective aymptoma may be entirely absent, though this ia generally true 
only of aortic insuflicieney, in which the left ventricle assumes the com- 
pensation. This ventricle, on account of its large muscular mass, ia 
capable of permanently doing au increased amount of work. Such 

Satients may even undergo very considerable bodily exertion without 
isturbance. 
In other cases, annoying palpitation, dyspncea, and a feeling of 
oppression only appear after great bodily or mental excitement. This 
<}ccurs after runumg, gymnastics, dancing, riding, occasionally after the 
use of tea, coffee, or tobacco, after a hearty meal, or in certain positions 
of the body. The left lateral decubitus ia especially apt to give rise to 
dyspiiiBa and palpitation. 

Finally, otner patients are rarely free from subjective symptoms, and 
the individual is annoyed by the symptoms mentioned even when the 
valvular lesion is in a condition of relatively good compensation, 

2. Consiitulion. — In valvular lesions acquired by adults, the con- 
stitution depends upon chance. If the lesion dates from childhood, the 
bodily development generally remains defective. Even in adults the 
nutrition is impaired the longer the valvular lesion exists, and particu- 
larly the oftenor and the longer compensation has beeu disturbed. A 
very high grade of cachexia (cachexie cardiaque of Andral) may develop 
in consequence. We will hero refer to a peculiar deformity of the fingers 
which is observed particularly when the valvular lesion has been acquired 
in early childhood. The ungual phalanges become swollen into a club 
shape, and the fingers may assume a claw-shaped position. 

3. (Edema, — Tliis is one of the most frequent and constant symp- 
toms, and may be the result of various factors. The chief one is stasis 

:on- 
the 



, increased pressure iu the venous system, which ia necessarily con 

' into the lymphatic vessels, since tlie latter are taken up by tin 

veins. \ot infrequently there is a change in the constitntion of the 



tinned into the lymphatic vessels, since tlie latter are taken up 
veins. \ot infrequently there is a change in the constitntion 
blood, which becomes poorer in solid constituents, particularly albumin, 
and thus changes the vascular walls, {, e.. makes them more porous. 

OSdema generally develops first in the subcutaneous cellular tissue, 
and earliest in the lower limbs, as in other forms due to stasis. In the 
beginning the odema appears around the ankles, and is often present 
only during the day. disappearing at night in the recumbeut posture. 
The cedcma becomes permanent at a later period, extends throughout the 
lower limbs, then extends to the genitals, abdominal and thoracic walls, 
finally to the integument of the upper limbs and face. If the patients 
are in the habit of lying chiefly on one side, the cedema accumulates in 
preat part, sometimes almost exclusively, on this side from purely me- 
chanical causes. 

(Edema enfeebles the economy on account of the loss of nntritive 
fluid. By compression of the cutaneous vessels it increases the obstruc- 
tion in the arterial system. Finally, it may give rise to very dangerous, 
changes lu the skin. In some cases, erythema or fissures appear 
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upon the surface of the swollen <kin, and give vent to the fluid. The 
skin then becomes indamed very g'.MieraJly, and erysipelatous changes 
arise. In other cases, vesicles form, burst, and allow the escape of serous 
tiuitl. ThesL* are followed sometimes by ulcerative and gangrenous 
]>rocesses. 

Next to the sulx^utaneous tissue, the cedema involves the serous 
cavities. Ascites generally develops first, and is followed by hjdrothorax. 
hydroi)ericardiuniy and aniema into the meningeal sjiaces and cerebral 
ventricles. Ascite3, hydrothonix, and hyiiro(>ericardium necessarily in- 
crease the resistance to the failing heart's action, while the danger of 
{)araiysi.; is not inconsiderable when changes occur within the cranium. 

4. :<{'{' N, — The integument al.nost always has a cyanotic color. This 
is 80 much more marked the more the ]uitmonary circulation is affected 
from the start by the valvular lesion, and it is generally more marked in 
mitnd than in aortic lesions. £spe^ially high grades of cyanosis are often 
observed in ] pulmonary lesions. The cyanosis always increases when the 
disturbances of comoensiition become more marked. If the cyanosis ia 
slight, the layman not infrequently regards tbe bright red color of the 
face and visible mucous membranes tis a sign of remarkably good health, 
and it is only by the experienced eye that the ominous significance to 
the bluish red is recognized. 

Meshes of dilated vessels appear not infrequently upon the cheeks and 
nose, and ar^' followed occasionally by inflammatory and hyperplastic 
processes in the skin, which lead to the development of acne rosacea. 

The large cutaneous veins are not infrequently very strongly dilated, 
and they may present varicose dilatations, which may be associated under 
certain circumstances with other morbid conditions^ for example ulcer- 
ations. 

In addition to cyanosis, the skin may present the signs of ictems. 
Sometimes it is confined to the conjunctiva, in other cases it extends 
over the entire integument and, associated with the cyanosis, imparts to 
the skin a dirty vellow or distinctly grt»en color (icterus viridis). The 
jaundice genenillv develops gnidually and lasts for a long time. In 
rarer cases it develops with great suddenness and intensity and is the re* 
suit of embolic processes in the hepatic artery. 

Cutaneous hemorrhages are sometimes observe<l. These mayJbe em- 
bolic in their origin (although capillary emboli are not frequent in 
chronic endocanlitis) or they may be true cutaneous hemorrhages. In 
the former event, we must pay attention to the bright centre, which 
corresi>onds to the site of the embolus. If the patients are very feeble, 
a sort of hemorrhagic diathesis sometimes develops. Small extravasa- 
tions appear upon the skin and mucous membranes for weeks and 
months, so that the symptomatology is similar to that of morbus macu- 
losus Werlhotii. Some authors have erroneously spoken of a scorbutic 
dyscrasia in such cases. 

If ceilema of the skin relapses fretpiently, thickening of the subcuta- 
neous connective tissue may ensue, and the symptoms of elephantiasis 
appear. 

5. BodtJff Tf'inperttfnre. — The temperature of the body is normal 
in many cases, subnormal in others. The limbs often feel ice cold if 
stasis is manifested in them bv cyanosis and aniema. This is evidently 
the result of slowness of the circulation of blooil. 

Intercurrent rise of temperature is often observed in embolic processes 
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■a internal organs. Elevation of temperafcnre also occurs, though not 
oonstuDtly, iu hemorrhagic infarctions into the liiugB. 

6. Pulse. — The pnlae presents certain general characteristics, in 
addition to those which are peculiar to some valvular lesiona. When 
distarbancea of compensation occur, the pulse usually becomes very fre- 
quent and irregular in rapidity and strength. It is often intermittent, 
t. e., not every contraction of the heart is sufficient to drive the blood into 
the radial artery, so that there are a greater number of heart beats than 
pulse beats. At the same time the pulse loses iu strength and usually 
feels soft and less full. 

The irregularity of the pulse is also shown by the sphygmograpb in 
conditions of disturbed comi)eusaliou. 




1. Ihart. — One of the most frequent symptoms is palpitation of the 
heart, which may be either subjective or objective. The acceleration of 
the cardiac inoveineuts is demonstrable objectively only in the latter 
form, while in the former the annoying sensation of palpittition is felt, 
though it does not appear to ai'ise'from excited action of the heart. 
Sometimes the palpitation is almost uninterrupted, sometimes it is pro- 
duced by bodily or mental exertion, sometimes it is the sign of threaten- 
ing or fully developed disturbance of compensation. It is accompanied 
occasionally by a feeling of peculiar tension and constriction in the region 
of the heart, sometimes there are extremely distressing and painful sen- 
sations which radiate from the prtecordial region into the left arm, the 
neck, aud umbilicus, and correspond almost exactly to the stenocardic 
attacks whicii will he descrlbect later. These symptoms appear with 
relative frequency iu aortic insufficiency, and seora to be the result in 
some cases of mechanicul irritation of tlie cardiac plexus by the dilated 
aorta. Michael Peter claims to have observed changes in the ganglion 
cells of this plexus. 

If the circulation is very slow and changes have occurred in the endo- 
thelium of the endocai'dium, thrombotic deposits may form within the 
cardiac cavities, generally in tlie auricular appendages or amoug the tra- 
il beculai of the ventricles. These possess grave significance. By their ex- 
ceasive development they may narrow adjacent orifices; in other cases 
particles break off, pass from the left heart into the peripheral arteries 
and give rise to emtiolic occlusion, or from the right lieart into the 
Inugs and cause sudden death if the main branches of the pnlmonary 
artery are obstructed. 
I In rare cases death results from rupture of the heart, in others it 

L seems to depend on suddeu paralysis of the heart muscle. 
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in tli^ rardiH'' movements. The latter ftre not entirely Irregalar, but there is nn 
nniifual rhi tlini nf the hrart'ii aeti'>ii (nllnrhythml. It is nheerv^l with relniivc 
frequency jn [nitral IraionB, partk-uhirly inHuffluieno^, especially when they Are 
MUBtH-inCtM witli n^lative insutHdenuy nf iht^ triL'ustnd valves. It is found thai 
two iTonipleie cardiac movements fiiliiiw Ta|>l(ily upon one another nntl are srpa- 
nled by a long pause from the next pair, t. r., there is bigeraiuy of ilie Iieart'i 
action. Tlia ajMrx l)eat, heart aounils, &n<l jnurmum of the aiH.'ond ountraolioa 
«re uliorter than Ihotie of the Hmt, and in addition the radial pulse is Kbaenl or 
only indicated, In the former event, accordingly. ausaultaUon shows ttriceu 
many canlino cxtn tractions as can be counted at the radial pulae. In the palieni 
whoMCurvH is shown in Figure 23, the phenomenon lasted a week, altemaied 
with regular and irregular movements of the heart, and then disappeared alto- 
gether, at least during a period of observation lasting four months. 
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Prohiilily many caiie<( of Lev den's heniisvstoly aliould lie included 
gory. Aucording W Levlen, lieniisystnly is that form of cardiac contratrtion in 
wtiicli both rentriclee, and then the right ventricle alone, contract aJteraatelr, ao 
that, in tricuspid inHunit'ienuy, iriieriiuilent radial pulse and venonu pulse ot the 
neck, and venous pnl-w of the neck alone are observed. It is evident that this 
must also oci'ur in i>i;{eminy IF Ihe second (total) contraction of the left ventricle 
possesses too Itirle force to produce a radial pulse, while the riglit ventricle gives 
rise to the eusily produueU vt>nous pulse of the neck. 

8. Blood-vessels. — Among the changes in the vessela, embolic and 
thrombotic procesaeB attract the chief attention. If the emboli are 
derived from ihe right heart, they jmsa into the branches of the piilrao 
iiary artery, and give riae to hemorrhagic infarctions. If thtt left heart 
gives rise to emboli by rnpture of mecea of tlie valTea, or separatioa 
from thrombi, the arteries of the limba, sjileen, kidneye, brain, ara 
moat frequently affected, more rarely the meaeuteric, hepatic, retiBal,or 
small cutaiieouB arteries. 

Emboli in the arterit-s of the limbs arc manifested by sudden pains ta 
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the limb, a feeling of woakneaa, colilia'js, BliffnesB. (liminiition uf soiisi- 
bility, and partesthesia. The limb ia pulsclesi^ below the site of embol- 
ism. Tho Bymptoma become less marked, and gradually disappear, 
wlien the collateral circulation restores tlio counoction of the vessel 
above aud helow the site of embolism. If the development of coJlutiiml 
paths remains absent or is insufBcient., the limb becomes gangrenoiia. If 
the lower limb la affected, as is fienerally the case, dry gangreno goneraljy 
develops on the toes and dorsum of the foot, while vosiclea and aymp- 
toms or moist gangrene aii.iear upon the legs. The embolns is nstially 
unilateral, the left lower limb bemcj affected mo^t frefinently. This i'a 
owing to the far^t tl.at the left iliac m given off from the aorta in a 
straighter line than the right iliac, and the embolus carried along in the 
currant of blood follows, in the main, a straight line. If both lower 
limits are affected, the site of the embolus must generally lie looked for 
in tli(> lower part of the aorta and above its final bifurcation. But there 
are uho castas in which each ilino is occluded by an embolus. 

In embolism of the arteries of the upper limbs, the difference in the 
strength of tho pulse on the two sides is often maintained diiring life. 
By oireful search for tbc place at which the pulse becomes enual on the 
two sides, we can determine ibe position of the embolus. It must be 
tcembered, however, that the radial artery occasionally runs an auom- 
buB course, and may thus give rise to diagnostic crrnrs. _ . 

Embolism of the splenic artery is shown by suddoti rhill with sabse- 
unt rise of temperature and sweating: vomiting occurs occasionally, 
K addition, there are pains in tlie splenic region and demonstrable acute 
ilBrgement of the spleen. 

I Chill, elevation of temperatnre, sweating, vomiting, are also observed 
I renal embolism. Those symptoms are asaosiated with pains in the 
1 of the kidneys and bloody urine. Small emboli may be entirely 
Eent. 

Cerebral emboli are situated generally in the domain of the left 

■earotid, because this passes upwards somewhat in the direction of the 
arch of the aorta, while the right oarotid is given off at a right angle 
from the aortic arch. 

Frequently, though not constantly, the emboli lodge in the left 
[ddle cerebral artery, giving rise to an easily recognized ofinieal history, 
itch is ohnracterized in tho main by right hemiplegia and aphasia, 
rubral embolism is attended generally by an apoplectic seizure; the 
^ ktients auddonly fall uncouscious, aud, upon the restoration of con- 
sciousness, are found to be paralyzed on one side. 

Emboli in the retinal arteries are readily recognized with the aid of 
the ophthalmoscope. They are not frequent, first, because the ophthat- 
io artery is given off from the internal carotid at a right angle, and 
o because the central artery of the retina ia given off at a right angle 
im the ophthalmic artery. This lesion is recognized (unclionally by 
sudden blindness. The ophthalmoscope shows striking narrowness 
tho arteries which, at times, may disappear almost entirely. The 
:ula lutea usually appears as a cherry-red spot. 'J'be retinal veins are 
m narrowed, and, in some cases, it is hanlly possible to distinguish 
lem from the arteries. Tho column of blood in them sometimes 
interrupted, and A. v. Oraefe observed in it arhythmical and 
«rmittent progression towards the optic papilla. Near tho latter the 
;ina is whitish and cloudy, and atrophy of the optic nen'o mav follow. 
Virchow and Knapp have described occlusion of individual tranches 
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of the retinal arteries. Emboli of the ciliary arteries have also been 
observeil. 

Embolism of the superior or inferior mesenteric artery is manifested 
by sudden a1>dominal pain, peritonitic symptoms, bloody passages, and 
usually* rapid and fatal collapse. Embolism of the hepatic artery may 
give rise to the symptomatology of acute yellow atrophy of the liver. 

1'hrombi sometimes form m tlie large venous trunks. If particles 
break off from them, they are carried into the right heart, ana thence 
into the lungs. Death euiiues if a large branch of the pulmonary artery 
is occluded. M. Seidel re{>orts a case of aortic stenosis and insuffi- 
ciency, in which embolism of tlie trunk of the pulmonary artery and 
sudden death followed thrombosis of the common iliac vein. 

We will refer later to the excessive brittleness of the small vessels 
in conse<iuence of fatty degeneration or arterio-sclerotic changes. 

9. IteMpiratory Organa. — The majority of patients complain of a 
feeling of want of breath. This is sometimes constant, sometimes ap- 
pears after bodily or mental excitement in conjunction with palpitation, 
and sometimes it appears only at certain periods, particularly during the 
night. 

The causes of the dyspnoea are not always similar, and in not a few 
cases a number of causes co-operate. In the first place, there is a 
mechanical narrowing of the lungs by the enlarged heart, and this affects 
chiefly the lower lobe of the left lung. This mechanical disturbance 
increases when the space occupied by the lungs is still further encroached 
upon by bydrothorax and ascites. Ileavy meals also exert a great influ- 
ence on the occurrence of dyspnoea. 

In many cases the cause must bo sought in the slowness of the lesser 
(pulmonary) circulation, which is partly dependent on the heart itself, 
and is ])artly favored by the fact that the structurally changed lungs no 
longer fulfil their purpose of stimulating the circulation by inspiration 
and expiration. Bronchial catarrh and extensive hemorrhagic infarc- 
tions in the lungs may also favor the development of dyspnoea. Finally, 
King and Friedreich have described cases in which compression of the 
hift main bronchus, by the enlarged left auricle, had impaired the 
activity of the left lung to a considerable extent. This condition would 
bo shown by tho fact that the part played by the left lung in inspiration 
is diminished and delayed, by the feeble respiratory murmur and the 
murmur of Htenosis, an<l if the compression of the bronchus is very con- 
sidorable, we should even expect inspiratory retraction of the intercostal 
spaces and diminished vocal fremitus. 

The patients sulfor very often from bronchial catarrh, particularly 
when the mitral valve is anected. It sometimes continues for months 
and years, oxacorbations and remissions following one another in rapid 
succession. 

Tho same causes to which tho bronchial catarrh is owing, viz., the 
abnormal elevation of ])ressuro in tho pulmonary veins, also gives rise* 
in many cases, to luemoptysis. More iroouently, however, it seems to 
follow embolic j)ro(!esse8 in tho branches of the pulmonary artery. The 
huMnoptysis nuiy be very considerable, last for several days, and, though 
rarely, leml directly to a fatal termination. This form oi hsamoptysis is 
termed hemorrhagic infarction. Many patients outlive a large number 
of infarctions, and, acconling to Bamberger, they are frequent in 
aortic stenosis and also in mitral stenosis. 

If tho extravasations into tho pulmonary parenchyma are not large. 
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)- may remain latent. A peculiar brownish -red sptitiitn may appear 
" after a certain lapse of time, and resembles to a certain extent the ruAty 
sputum of pneumonia. This couttnaes occasionally for weeks anJ 
montlw, and ovideutly owes its color to changea in the blood pigment 
of the extravasated I dood -corpuscles. MiscroHconical exiimination of tlie 
s^ntuDi shows peculiar large, finely granular cells, in whioh we recog- 
nize, not infrequently, a lar^, elongated oval nucleus. These are some- 
times of a diffuse yellow color, sometimes filled with brown or vellow 
pigment granules, m addition they contain fine brown needles ami small 
rhombic plates. The cellsiugroat part are epithelium cells from the pul- 
monary alveoli, although n part, according to Rindfleisch, ure derived 
from amteboid round cells. In some places, free granules, needles, and 
tables of hteraatoidin are also found in the sputum. When preceded by 
hwmoptyaiB. the sputum may assume a browiiiah-red color after a Dum- 
ber of days, and microscopical examination shows the appearances just 
deacribed. Sometimes a number of days elapse during which the spu- 
tum is entirely colorless, and then becomes brownish -red. 

French writera maintain that the haemoptysis of liemorrliagic infarc- 
tiou may be distinguished from that of primary diseases of the lung by 
an examination of the sputum. Gu^neau do SluHsy says that in forty 
cases he detected a peculiar acid, garlic-lilte oilor reminding one of 
tincture of radish, and maintains that he can recognize a latent hemor- 
rhagic infarction by this odor. Although I have made careful investi- 
gations, I liave never had a similar experience. Hyde Salter attaches 
great diagnostic importance to the fact that in hsemoptysis of heart dis- 
t'ose the blood is clotted and bluish-black. 

Pulmonary cedema is a frequent cause of death in hear!, disease. It 
is easily recognized by the widesprea*! crepitant riles and the serous ex- 
pectoration. If hemorrhagic infarctions nave ik'velojjed somi' time jjiv- 
viously, the expectoration is brownish-red from admixture with iilund 

fiigme'iit cells (from cedema of the Inngs). The esperiments of (.'olm- 
leira and Welch have rendered it jirobablc that this in a imre stasia 
ujdcma wliicli develops when the left ventricle is paralyzed while the 
right continues to act. 

Inflammation of the lungs also carries off no small proportion of heart 
ca^os, and valvular lesions undoubtedly offer a marked predisposition t^o 
inflammatory changes in the respiratory apparatus. (Edemu of tlio 
glottis is also a cause of death in individual coses. 

Kpifitaxia must also lie included among the affections of the respiratory 
:t. Sometimes it occurs unexpectedly, while in other eases it is pre- 
led by symptoms of a rush of blood to the head (dizziness, ringing in 
I oars, spots before the eyes, a feeling of dulness, etc.). In the latter 
event the svmptonis of congestion not infrequently subside after the 
epistaxis. !f the hemorrhages recur rapidly or if thoy continue for a 
long lime and are checked with difficulty, very grave comlitions of 
weakness develop. 

" ■■ Digenlive Oryatis. — Disturbances of appetite and digestioi 



occur very frequently. They are the result of stasis catarrhs of the gaetru- 
intestinal mucous membrane, which may increase to erosions and hemor- 
rhagic infiltrations of the mucous membrane. Heavy meals exercise a bad 
influence on the heart's action, and are followed not infrequontlv by palpi- 
tation and anxiety. Tim bowels are usually constipated; diarrlioaa is less 
I frequent. The evacuations are sometimes bloody, generally from cxtrava- I 

^H^^tions upon the intestinal niticoui membrane or from hemorrhoidal hern- I 
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orrlmgcs, rarely from embolism of the sujierior or inferior mesenteric 
sirtery. Vomited matters, which are generally mucoid, sometimes con- 
tain blood. Persons sufTerin^ from valvular disease of the heart are 
often affected by varicose dilatations of tlie hemorrhoidal veins, and these 
may give rise to very great apnoyance. If signs of dissolution of the 
blood make their anpeiirace, extravasations will also bo* found upon the 
mucous membrane of the mouth. We have previously referred to the 
canlialgia which may be erronc^ously attributed to a gastric affection. 

Knlargement of the; spleen is much rarer than that of the liver, and 
it almost st>«ms as if thi» circulation of the port»il vein is capable of di- 
minishing the stasis in the inferior vena cava and keeping it remote from 
the spleen. 

11. Abdominal (^Imuh. — The liver is more or less enlarged in 
many ca^es. The patients also complain not infrequently of a peculiar 
feeling of tension, pressure, and weiirht in the right hypochondrium. 
The liver can usually bo felt at its lower border; its edge is rounded, j>e- 
ciiliarly firm, soft, and resisting. If the valvular lesion has existed for 
a li)ng time, the liver may ag.iin diiriinish in size, but its consistence 
grows firmer and the lower border sharper. 

VI, Urinarji and (wenital Apparatus. — The amount and consti- 
tution of the urine enable us to judge of the severity of the disturbances 
of compensation. The more the pressure in the aorta is diminished and 
th ? higher it is in the venic cava?, the more the urine assumes the char- 
JK'ter of stasis urine. The fpiantity diminishes considerably, the color 
is strikingly red, the solid constituents and specific gravity increase. On 
jic<;ount of its great concentration, the urine, on growing cold, not infre- 
<|Ucutly deposits uric \\r'u\ silts (urates) in the form of a reddish sedi- 
luent looking like brick-dust. Tlie urine is proportionately rich in urea, 
luit the amount passed in twenty-four hours is diminished ; the excretion 
of uric acid is iiKrreased, even as much as eight fohl, according to Darcm- 
berg. If (edema is i)res:'nt, the amount of (diloride of sodium in the 
urine is small. It oft'>n (contains a small amount of albumin, h valine 
<'asts, and tmI blood-globules. ILematuria is not often observed, and 
is usually the result of inil.iinmalory changes in the renal parenchyma 
or of em])olic i)rocesses. 

Sometimes the urine presents the characters of chronic Bright*^ 
disease; we have previously mentioned that valvular lesions may develop 
during the course of the latter disease. Catarrhal changes in the mucous 
membrane of the ))elvis of the kidneys, ureters, and bladder may be 
shown by the copious admixture of mucus and pus corpuscles with the 
urine, but this is not very frequent. 

Women suffer not infrenucntly from a mucous and muco-purulent 
discharge from the genitals. Menstruation is generally profuse, or 
nseudo-menstrual hemorrhages occur; dysmenorrhoeic conditions are 
less frequent. Varicocele or hydrocele may develop in males. 

13. Eye, — In addition to embolic processes, the retina may also present 
extravasations of blood with inflammatory appearances (retinitis hemor- 
rhagica). Hemorrhages may also occur in the vitreous body. These 
extravasations are sometimes the result of excessive stasis, sometimes 
they result from hypertrophy of the left ventricle and changes in the 
walls of the vessels. 

Icteric discoloration of the conjunctiva ha? bden previously referred 
t^\ hemorrhages under the conjunctiva may also occur. 

14. N'ervous System, — Symptoms on the part of the central nenroaa 
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(t?m arc not rare; they miv he the result of anmmic, hypcrfflinic, em- 
tlic, or hemorrhagic conditions. 

Cerebral anaemia ia manjfoflted chiefly hy syncope. 

This is observed not iufreqaently in aortic ateaoais, bocanso this 
. lioti prevents the normal filling of the aorta. The oucurroutie of syn- 
cope must he looked for particniarly when theerect position is suddenly' 
aaaiimed after the patient has long been in the rMumbent posture. This 
may also happen in aortic insufficiency when the left ventricle has under- 

le fatty degeneration. 

Cerebral hypercBmia is manifested by dizziness, dnlneaa in the head, 

its before the eyes, tinnitus auriutn, etc. 
,_ The eymptoma of cerebral embolism have been referred to casually. 
Embolism of the left middle cerebral artery gives rise to rightheraiplegia 
and aphasia. But it must be remembered thiit temporary aphasic symp- 
toms may occur without embolism, and appear to be due rather to inter- 
current circulatory disturbances. 

Orjan reports, in a cuse of mitral iniufBcieac j nnd stenosis, the sudden oocur- 
reace of nphosia which dioappOHred with equal suddeiiuena at the end of a week. 
At the autoptty, which woe held eeven weeks later, do anatomical changes were 
fpund in the brain. 






The frequency of cerebral hemorrhage as the result of valvular lesions 
I been greatly overestimated. There ia indeed a prediB[K}aition to 
;morrha"o, on account of the fatty degenoral ion and arterio-sclerotiu 
lauges o7 the smaller vessels in the brain. Rupture of intact vessels, 
us the sole consoquenoe of exceasive blood pressure, probably never takes 
place. If the valvnlar lesion is cougonital, or begins in early childhood. 
the mental development may suffer. The patients are apathetic, ill- 
natured, learn with difficulty, and live a retired life. Hypochondriacal 
conditions develop not infrequently in later life. According to d'Astros, 
patients suffering from mitral lesions have a tendency to melancholic 
inditions, those suffenng from aortic lesions seem more predisposed to 
loditions of excitement. 
WoU-marked insanity is rarely observed in patients suffering from 
,rt disease. Temporary delirium and maniacal attacks sometimei 
ur, have a tendency, according to Peter, to aupear eB(jecially at night, 
and have a bad prognostic significance. They nave been attributed to 
temporary conditions of cerebral cougostion. Epileptiform attacks have 
also been described a number of times. 

The central nervous system sometimes has a special significance with 
regard to the termination of the disease, inasmuch as death sometimes 
appears to result from paralysis of the nerve centres. As n rule, how- 
ever, it is difficult to decide whether death is caused hy paralysis of thu 
,rt or of the central nervous system. 

15. Rithitionii to other Disennes. — ,\11 complicating diseases present 
Bpeciallv grave significance in individuals who suffer from valvular 
Bions, This is particularly true of febrile diseases. It is known that 
the nutrition of the heart muscle suffers under the influence of elevated 
bodily temperature. If the febrile nutritive disturbance may go so far 
in the healthy heart as to render it incapable of function, how much 
more readily is this done in valvular Icsioni^, in which the maintenance 
of life depends on the increased work of the heart. 

All intercurrent diseasosof the respiratory organs also assume a grave 
Mgniflcance. They assign to the ridit heart a greater amount of work 
~ than ia rendered necessary by the valvular lesion, and it may very 



J 



118 DISEASflS OF THE KNDOCABDIUM. 

easily happen that the heart is no longer able to meet the increased 
deniaiul for work. 

We will here refer to the relations between valvular lesions and preg- 
nancy. Pregnancy and child-birth may be unexpected causes of deaui 
in women suffering from valvular lesions, and mitral lesions have an 
especially unfavorable influence. The connection is not the same in all 
cases. Loehlein showed that the processes during child-birth have a 
great tendency to cause acute relapses of endocarditis, thus constituting 
a fniitful source of danger. If fatty degeneration of the heart has 
occurred as the result of tlie valvular lesion, rupture of the heart and 
sudden death may occur during delivery. Spiegelberg attaches great 
importance to the fact that the interpolation of the placental circulation 
imposes upon the heart an increased amount of worK, which it is some- 
times unable to meet, while it is suddenly relieved immediately after 
delivery. 

Mi^ntion must now be made of diseases, some of which occur very fre- 
quently in valvular lesions, while others are hardly ever observed. 

Chorea is said to occur with special frequency in valvular lesions, and a 

f^reat influence upon the development of this disease is attributed to mitral 
esions. Fren(^h and English authors have greatly overestimated the 
frequency of tliis connection, but there can be no doubt that such a rela- 
tion does exist. Some explain the relation by embolic changes in the 
central nervous sy.^teni. others by reflex influencos (irritation of the 
phrenic nerve by tlie enlarged lieart). 

According to a few ol)servation-, erytlierna nodosum and peliosis 
rhoumatica may be the result of embolism of the cutaneous arteries fol- 
lowing endocarditis, but these cases are by no means conclusive, and at 
all events they constitute the exception rather than the rule. 

Beyer and Rosenbach observe<l the fretpient aasociation of aortic insafiiciency 
and tabes. This has been corroborated by Gnisset (fifteen cases) and Letulle. 

It was formerly held that valvular lesions exclude the development 
of tyj)h<>i(l fever, cancer, and ])hthisis. Recent statistics liave disproved 
this proposition, so far as regards ty[)hoid fever and cancer. In the next 
place, Vrericlis proved that })ulnionary stenosis furnishes a very decided 
predisposition to {)htiiisical changes in the lungs, and Leyden showed 
that the abnormally small amount of blood received by the lungs favors 
the drying and caseation of inflammatory products (probably also the in- 
fection with bacilli) in the respiratory passages. Phthisical processes in 
the lungs may also develop at times in otiier valvular lesions. Prom- 
molt found it twenty- two times in two hundred and seventy-seven au- 
topsies upon cases of valvular disease, lie states that phthisis occurs 
with greater relative frequency in diseases of the aortic than of the mitral 
orifice, and Traubo long since attributed this fact to the more profuse 
impregnation of the pulmonary parenchyma with blood serum under 
the last-mentioned circumstances. 

The simultaneous alTection of several cardiac orifices is said to be 
hardly ever associated with phthisis, unless the pulmonary orifice is 
stenosed. Nevertheless, the effect of valvular lesions on the develop- 
ment of phthisis cannot be disputed. For, although valvular lesions 
may develop in individuals suffering from pulmonary plithisis, the latter 
disease rarely begins in those who are already suffermg from valvular 
lesions (with the exception of pulmonary stenosis), even if an hereditary 
predisposition is present. 
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16. Course and Termination, — We have previously mentioned that 
valvular lesions may recover clinically, but this occurs so exceptionally 
that it cannot be taken into consideration in prognosis. Jaksch, how- 
ever, regards this termination as more frequent, and believes that dilata- 
tion of the intact leaflets mav overcome the defects of the diseased ones, 
although this often requires years. The observations of Jaksch at the 
post-mortem table do not agrree with the results of clinical observation. 

The duration of the disease depends on the nature of the lesion and 
the strength of the patient. As a rule, aortic lesions are compatible with 
a longer lease of lite than other valvular lesions. Fothergill recently 
reported a case of aortic insufficiency of twenty-five years* duration. 
This circumstance is owing to the fact that the left ventricle, t)n ac- 
count of its thicker muscular walls, is better able to fulfil the increased 
demand for work than the right ventricle. 

If a valvular lesion develops in early childhood, the disease usually 
runs a shorter course, because the growth of the body requires a lively 
demand upon the supply of vital energy. Death may occui in a few 
weeks or months in feeble individuals in whom the development of 
compensation is rendered difficult or impossible. 

The fatal termination generally follows increasing disturbance of 
compensation, the result of fatty degeneration of the heart muscle. 
Death occurs usually from oedema of the lungs, paralysis of the heart, 
or exhaustion. 

In other cases death occurs unexpectedly. Thus patients have been 
known to drop dead immediately after a long walk or railroad trip, or 
after dancing. Death may also result from rupture of the heart, cere- 
bral hemorrhage or embolism. Finally, intercurrent diseases may prove 
fatal, either ])er so or by giving rise to secondary changes in the heart 
muscle. 

III. Anatomical Changes. — With regard to the changes in the 
heart, it must be remembered that not every thickening or tissue change 
in the valvular apparatus is associated with a disturbance of function. 
Hence, the anatomo- pathologists consider valvular lesions much more 
frequent than is conceded by clinicians. On the other hand, there are 
cases in which the valvular apparatus is intact, but in which the orifice 
is excessively dilated, or it is narrowed by tumors or clots, or the unfold- 
ing of the valves is obstructed mechanically by tumors in the neighbor- 
hood, or the number of leaflets is congeni tally greater or less than 
normal. In such cases, observation during life is often more positive 
than the anatomical demonstration of the valvular lesion. 

To demonstrate insufficiency of the semilunar valves, we should 
remove the heart as high as possible on the main arterial trunks, cut the 
latter a little lengthwise, draw them apart like a funnel at the upi)er 
cut ends, and allow a vigorous stream of water to fall into the aorta 
from a moderate height. The semilunar valves will then unfold, 
become applied to one another and permit a very slow escape of the 
water. But if the valves are insufficient, the water will at once run 
through. 

The anatomical demonstration of stenosis of the arterial orifices is 
not difficult, as a rule, because the changes are so palpable. With regard 
to the venous orifices it must bo remembered that they readily admit 
the passage of the index and middle fingers under normal conditions. 

Numerous measurements of the various orifices have been made. 
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But great individual yariatious are possible, and in doabtfal cases tlie 
figures do not help us much more than the coarser methods of examina- 
tion mentioned above. Luschka gives the followinj? figures: 

Circumference of the aortic and pulmonary orinces, 7 em. 
** *' left Huriculo-ventricular orifice, 8.5 •* 

" *' right '' " '• ^ 10. " 

Most authors agree, however, that the pulmonary orifice is somewhat 
larger than the aortic orifice; according to Peacock, the difference is a 
little over 1 cm. 

Valvuliir insufficiency may be produced by the following anatomical 
changes in the tissue of the valves: 

a. Rupture of the valves from the chordae tendinaB or points of in- 
sertion. More rarely a rent passes directly from the free border of the 
valve through the leaflet. 

b. Aneurism of the valve and perforation of the valves. 

c. Adhesion of the valves to the wall of the ventricle or the wall of 
the aorta or pulmonary artery, and also adhesion of the valves and 
chordui tend i me. 

d. 'riiickening of the valves, followed usually by retraction of the 
tissue, thickening and retraction of tlie chordae tendinae, and fibroid de- 
generation of the j)a])illary muscles. 

e. Kndocarditic vegetations of a certain size may also cause insnffi* 
ciency of the valves. 

In stenosis of the valvular orifices we find: 

a. Eiidocarditic vegetations on the valves. 

b. Adhesion of the valves lo one another. 

c. Thickening and calcification of the valves, so that they are uo. 
longer ])ushed aside by the current of blood. 

//. Processes of retraction at the ring of insertion or at the free 
border of the valves. 

As ill cases of insufficiency, several of these factors are usually com- 
bined, and the stenosis may become so extreme that it is hardly possible 
to pass the tip of a sound through the narrow slit between the valves. 

The })arietal endocardium very often siiows opacities and thickenings 
(tendon })atclies of the endocardium). Attention has been previoasTy 
directed to the secondary changes in the heart muscl^, and to the fact 
that pericardial affections are found not infrequently. 

Wo will not be able to give a full anatomical description of the other organs, 
but niUHt he satisfied with briefly mentioning the manifold changes. 

If symptoms of Htasin have been present, the veins are markedly distended. 
The blood is usufUly bhickiflh-red, thin, and in some cases contains an abnormallr 
Rinall amount of solid constituents, particularly of albumin (Becquerel and 
Rodier). 

The pericardial, pleural, and peritoneal cavities often contain considerable 
amounts of a clear, amber-yellow fluid. This has a bI(X)dy color occasionally^ 
and particularly if signs of blood dissolution have been present during life. 
Clouily fluid is observed in riire cases, in other words, an exudative process has 
been present either from the start, or has been superadded to the origmal transu- 
dative process. 

Bronchial catarrh, oedema of the lungs or ary-epiglottic folds (oedema of the 
• glottis), and pneumonic changes may be observed in the air passages. The an- 
terior median borders of the lungs are often emphysematous. The lungs are not 
infrequently pigmented with a peculiar brown red, and are denser than normal; 
the microscope reveals increase of the interstitial connective tissue and a larse 
amount of blood pigment, the capillaries of the alveoli are yery sinuous, and m 
part extend far into the lumen of the pulmonary alveoli. The blood pigfment is 
situated in part in the endothelium of the alveoli, in part it is free in the alveoli^ 
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I in part it is situated in the interstitial 
Ortli, the capillariea and even Iwger 
e knovea aa broi 
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e tiss«e. In a case described 
, , , „ ewKpls were filled with musses of , 

pigment. These chanReH ore known aa brown induralion or pi)^ent-inilural.ion ■ 
iif tlie lungs. Fresh extravasations of blood are sometimes found in the lungs,. 1 
Buhl showed that the small vessels of the lungs undergo fatty deKeneralJon naif V 
infrequently as the result ot valvular lesions, and this process may be associated ' 
with the freguent occurrence of hemorrhagic infarctions in heart disease. These 
must he distinguiehed from the hemorrhajies following erabolism: the latter are 
recoKiiized hy their wedg« ehHpe (wedge-shaped infarctions). The broad base is 
directed towards the periphury. the npes tj^iwards the bilus of the lungs. 

The conditions just described are sometimes followed by gangrenous pro- 
ri-KXes. wliich may extend to the pleura, perforate it. and give rise to pneumo- 
thorax. 

The laryngeal ttHsues sometimes present osdematous swelling, but this may 
have been present during lite without being demonstrable after death. 

The spleen is not infrequently enlarged to a sUght extent. Its capsule is often 
thickened, and is sometimes adherent to adjacent organH. Upon section, the 
tisBUB of the spleen is found to be firm, the result of proliferation of the trabec- 
ular connective tl9.tue. The organ not very infrequently contains wedge-shaped 
infarctionR which vary considerably in shape according to their age and termi- 
nation. 

There is very often catarrhal swelling ot the mucous membrane ot the stomach 
and intestines. Hemorrhagic erosions or diffuse bloody infiltrations and bloody 
gnstro-intc'stiiiBl oontents are also observed at times. The hemorrhoidal veins 
are found dilated. 

Very important changes appear in the liver. The organ is often strihiRgly 
Inrg • and congested; it is firm and blackish-red In color. Upon section, the cen- 
tral veins ot the acini are found filled and dilated, giving rise to branching red- 
ilish Hjturps. which have been compared to the appearance of an oak Icat or ri 
nutnieij blossom (oyanotio nutmeg liver). On microscopical examinatiou. ilii« 
.■t'litral veins anil intralobular blood-vessels are foundgreally distended, and muy 
liare given rise to atrophy of some of the hepatic cells. In addition, there are 
not infri'ipieiitly fntty changes in the c^lls. so that a very distinct contrast is pr<>- 
duciil beVeen the gray, fatty peripheral zone of the acini and their hypenemio 

If the stasis has existed tor a long time, the dilatation of the intralobular ves- 
sels is fnHowud by protite ration of tlie connective tissue which afterwards under- 
goes reti'Bctiim. The size of the liver is thereby diminished, its consistence 
becomes remarkuhly firm, and the surface is uneven and nodular. The centre of J 
the acini, which is fltleil with blood, remains verv distinct (atrophic nutmecfl 
Uver). TlieH>; chHiiges must not be mistaken for cirrhosis ot the liver, ^H 

Catarrhal swelling and extravusations of blood are observed upon the mucoiaB 
mDinbrriueot the gall bladder, "VUv bile is generally very thin and watery, fl 

The kidneys are often found to l>e marked swollen, increased in sine. andH 
congi-sted. The capsule Is very tense, but U'lually transparent, and ensil^H 
detiiched from the parenchyma. Upon the surface of the kidney, the starffl 
ot Verlieyn are distelided, and readdy traced wlih the nakeil I'ye iittu ilicir^ 
iim'st riiinilicalions. Upon section, the difference between cojii^ .riil [,, itmmk) 
is vrTv di.'-liniTt, the latter being blackish-reil or bl.iish-rmi. Th. i I . . : 

is niiire nmilted nt the hnsa I portion. Under the microscni"' i 

bii'lle-' iinil uuiica propria of the tubules Hre slightly tliickeni'il, i. i, |<,- -.i.i 

a ilisiiiiclly streaked ajwarance. Tim epithelinni of the IuIjl';, is ,. ni.ilii ii^ a 
citnilitiou iif cloudy swelling, somelinies fatty and desquanialcd. Uvunules and 
needlrn ot blood pigment may be found in the luhe>'. The fatty dfgeneratiou of 
the epithelium tm-renses after the congesii<m of the kidneys has la- ted a long 
tiuLi-. A uniform prolifernlion iif the iuieratitlal cotiuectivo tissue generally 
(iccnrs then in nil parts of the kidneys, and when tbio undergoen iviraction at a 
later period, the incrense in siKedlsappears.thn surface becomes granular, and the 
cmilitinu may llnnlly be mistaken for true cirrhosis of the kidney. The organ 
Bomeiiiniii* contains wedge-shaiied infarclionB in various stages. We havealr™dy 
menlicjoed tliHt valvular lesions may develop during the course of true nephritis. 

Ciitnrrhal swelling and hemorrhages may be noticed on the mucous meow I 
brane of the urinary passages. ■ 

Chronic congeetioii ot the uterus is very often observed. ■ 

The pancreas may be uhanged by venous congestion aud hemorrhages, fl 
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Fatty (lej^eneration and atheroma of the intima of the aorta are found not 
infrequently. 

Very important chan;2:e8 occur in the central nervous Ryrtem. The inter-men- 
ingeal hj)afe8 and cerebral ventricles often contain an excessive amount of serous 
fluid. An accumulation of fluid hUo occurs in the tissue of the pia mater. The 
meninges are not infrequently thickene<i and opaque: thickening of theependyma 
is also noticed. The vessels of the p'.a mater and the minuses contain a large 
amount of blood. Finally, meningeal and cerebral hemorrliHges may be present. 

The embolic aneurisms described by Px)ntick are observed occafidonallj on 
arteries situateil in a yielding parenchyma. They are produced in the following 
, manner: A cahrified i)ortion of a valve is carried'off by the current of blood, and 
remains in an artery without obstructing it completely. Its sharp edges eradu- 
ally perforate the wnlls of tlie vessel, and if tne consequent extravasation of 
blood takes place gradually, and is not too large, a false aneurism is produced. 
If these aneurisms burst, they may give rise to large hemorrhages. 

IV. Diagnosis. — The diagnosis of the individual valvular lesions 
depends exclusively on the results of physical examination of the heart, 
for which we refer to ]> receding sections. At the present time, we will 
discuss merely the ditticulties in the way of diagnosis. 

As a general thing, those valvular lesions which give rise to a dias- 
tolic miirnuir are diagnosed more readily than those producing a systolic 
murmur, t. e,, insufficiency of the semilunar valves and stenosis of the 
aurioulo-ventricular valves are recognized with greater certainty than 
steuosis of the semilunar valves and insufficiency of the auriculo- ventric- 
ular valves. 4'his is owing to the fact thai diastolic murmurs are 
almost always the result of valvular lesions, while systolic murmurs are 
observed as accidental murmurs in anaemic and fe'brile conditions. A, 
valvular lesion can be diagnosed from the presence of a systolic murmur 
only when hypertrophy and dilatation of a part of the heart can also be 
demonstnited. A systolic murmur and dilatation of a part of the heart 
in themselves are insufficient, as this occurs not infrequently in febrile 
and anaemic conditions and pulmonafy emphysema, although a valvular 
lesion is not present. But in the discussion of cardiac dilatation and 
hypertrophy, we called attention to the fact that certain conditions 
may conceal a chiinge in the heart-muscle and others may simulate it, so 
that it is evident that difficulties in diagnosis may arise. As a rule, it 
may be held tliat accidental murmurs do not give rise to thrill, though 
exce]>tions sometimes occur. 

Errors in diagnosis may also arise when the rapidity of the blood cur- 
rent is slight and endocardial murmurs arc not present at all times. An 
individual may then be regarded as healthy, although the valvular appa- 
ratus is seriously affected. These diagnostic dangei*s will be avoided by 
him wlio reserves a diagnosis until the heart has been examined after the 
rapidity of the circulation is artificially stimulated. For this purpose, 
the i)atient should walk rapidly about the room, bend down and raise 
himself a number of times in ra])id succession, take deep and rapid 
respirations: he should be ausculted in the recumbent, sitting, and 
standing positions during inspiration and expiration. 

Concerning the localization of endocanfial murmurs, Skoda's rule 
liolds good, viz., the murmur is produced at that valve over which it is 
heard with greatest intensity. But there are exceptions to this rale. 
Thus we have shown that in aortic insufficiency the diastolic murmur 
is often louder over the middle of the sternum than over the artery, and 
oven in mitral insufficiency the systolic murmur may be loudest over the 
pulmonary orifice. 

Murmurs over the pulmonary* orifice may sometimes bo mistaken lor 
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noFLic murmnrs, those over the tricuspid for mitral murmurs. To pre- 
Toiit mistakes, we should direct our attention to the dilatation and hyper- 
trophy of individual parts of the heart, to other symptoms (pulsus durus 
ot celer in aortic insufficiency, venous and hepatic pulse in tricuspid in- 
sufficiency), and should also bear in mind the rule laid down by Oppol- 
zer, that pulmonary and mitral murmurs persist as such when the steth- 
osoor)e is moved to the left of the heart, while pure sounds become 
audible if the murmurs are coiiveved. This is also true, but in an 
opposite direction, of the aorta and tricuspid. 

The diao:nosis mav be very difficult in a combination of lesions at a 
number of valves. Attention should then be paid specially to the tim- 
bre of the murmurs. For if synchronous murmurs of different timbre 
are heard over several valves, we may justly assume that we have fco deal, 
not with conveyed, but with different autochthonous murmurs. 

V. Prognosis. — The prognosis of valvular lesions of the heart is 
unfavorable. Spontaneous recovery occurs occasionally, but it is excep- 
tional and nothing can be effected by medication, l^he opportunity for 
dangerous intercurrent attacks is very great, and if these dangers are 
fortunately avoided, the time arrives when the heart muscle becomes in- 
.'Uffioient and symptoms of increasing disturbance of compensation lead 
;o (loath. In tlie majority of cases this is the result of fatty degenera- 

. tion of the heart. 

The nature of the valvular lesion must also be taken into considera- 
tion in prognosis. Aortic lesions are usually more favorable than other 
forms, because the left ventricle, with its extensive muscular walls, is more 
adapted to compensatory changes. Lesions of the pulmonary valves are 
especially unfavorable, because a fatal termination from pulmonary 

f)nthisis is impending, in addition to the dangers arising from the valvular 
esion. 

The rule also holds ffood that combined lesions of several valves are 
more unfavorable than disease of a single valvular apparatus. This is 
owing to the fact that an especially great amount of labor thereby de- 
volves upon the heart. 

The social position of the patient possesses a significance in prognosis 
which should not be underestimated. The greater the amount ol bod- 
ily rest which can be secured, the greater the chance of delaying disturb- 
ances of compensation or relieving those already existing. 

Constitution and age also exert some influence. The more vigorous 
the constitution, the greater the hope that the heart may fulfil tne in- 
creased reauirements demanded of it. If valvular lesions develop in 
early childhood, there is danger of early disturbance of compensation 
and a rapid fatal termination. An especially grave prognostic signifi- 
cance has been attributed to certain symptoms. We refer particularly to 
oardialgia. Repeated attacks of ))alpitation, increasing want of breath, 
and irregularity of the heart's action (delirium cordis) intermittence of 
the pulse, in which not every systole is sufficient to drive the blood to a 
perceptible extent into the radial artery, and the ventricle is often not 
entirely emptied during systole (asystoly of Beau), increasing feebleness 
of accentuation of some of the heart sounds, for example, the second pul- 
monary sound in mitral lesions, increasing dilatation of the heart, dimin- 
ished strength and diffuse character of the apex beat, are of evil signifi- 
cance, as they indicate the threatening or existing disturbance of 
compensation. 

VI. Treatmekt. — The therapeutic indications are the cure of the 
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valvular lesion, the prevention of distiirhances of compensation, and the 
removal of those distiirbances when present. 

The cure of a valvular ledon bv medication can hardly be expected. 
It was fornuM'ly believed that the protnicteil use of potassium iodide 
would cause disappearance of the inflammatory changes in the endocard- 
ium, but this has not been contirniod. This* is also tme of treatment 
with mercurials and rcjieatetl blood-letting. Gerhardt reports consider- 
able improvement, even in chronic endocarditis, from inhalations of na- 
trum carbonicum (1-1.5'^ two to four times a day for one-quarter of in 
hour). English writers ascribe a solvent and absorbent e£^t to ammo- 
nium chloride. Johnson vaunts the effects of repeated blisters, applied 
direct Iv over the affected orifices. The iodide treatment is generally 
hurtful, but the other remedies mentioned may be employed for want of 
something better. 

Beiieke was the first to recommend sool-baths for the absorptioD of fresh 
endocarditic vegetations. 

In the majority of cases, our object is to maintain compensation nn- 
changeil as long as ]>ossible. This is done with greatest certaintj by die- 
tetic measures, and it is a rule that no dmgs should be administeml 
except in cases of necessitv. 

The patients must avoid all bodily and montal fatigne. Gymnastics. 
dancing, riding, running, mountaineering a iv tabooed. Longpedestrian 
trips may become very dangerous, and this is also true of long jonmevs 
on the railway. Nevertheless, the ]Kitients should exercise daily in tfce 
open air. but not sufficiently to give rise to palpitation, dyspnooa/and ex- 
cessive exhaustion. Special caution is necessary in the use of cold baths. 
River and sea baths should only be taken, if at all, in the presence of 
others. I have si*on. on a number of occasions, that patients with heart 
disease were seized in a cold bath with sudden attacks of anxietv, palpi- 
taii'jn. and pain in the heart, and ran the risk of suffocation. The effect 
of «*old water on the cutaneous vessels, and thus on the entire eircnh- 
tion. may be attended with vt-ry grave conseouences. Care should also 
be exercised in the use of warm baths. Cold frictions may be reoom- 
men-led when thev are not followo«l bv anv bad svmptoms. 

Articles of foml which are digested with difficultv and have a ten- 
dency to bloat shiiuld be avoided. Milk. eggs. soup. lean meats, cooked 
fruit, and the like may be particularly recommended. The metis 
should be frequent, hut the quantity ingested not too large, as a heaYV 
meal is apt to proluee palpitation, dyspnoea, and anxiety. A moderate 
amount of bet'r and light wliite wines may be permitted, and should be 
recommenddl if the nutrition of the patient is impaired. Strong coffee, 
tea. and liquors are generally injurious and should be discontinued as 
s*x>n as tiiey pro<luce any disturbances on the part of the heart. 

The bowels sh«»;;ld l»e kept oj^en daily, either with the aid of cooked 
fruit or. if necessary, of mild laxatives, for examnle: Aloes. Ext. riiei. 
fia 1.5. Pulv. t-: >:iee. liquirit.. q. s. ut ft. pil. Xo. 30. D. S. two to 




Jan OS. a winoirhissful l>ef'.»re breakfast, followed by a fflaaa of 
Writer I. ai.d laxative mineral waters (Marieubad, Hombnrg, _ 

>-: ilitz. l:o.) are often indicated. Grape and whey covbb act in^tiie 
fiaRir wav. 
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A frequent change of residence is often very desirable. The patients 
often feel particularly well in a mountainous region, but the locality 
should contain level walks. Great caution shoula be exercised in visit- 
ing the sea shore, because the subjective complaints of many patients 
are thereby increased. A Southern climate may be advantageous during 
the cold months. 

When signs of disturbed compensation appear, the treatment varies 
according as we have to deal with temporary conditions of heart weak- 
ness or fatty degeneration of the heart muscle. 

Among the remedies for increasing the vigor of the hearths action, 
the greatest reliance should be placed on digitalis and its preparations. 
It is particularly serviceable in delirium cordis and asystoly, because it 
possesses a decided regulating influence in addition to its tonic effect. 
We may give infus. fol. digitalis, 0.5-2.0 (200.0), to which tartarus de- 
puratus, 10.0, may be added if there is a tendency to constipation, or 
kali nitricum, 10.0, or liq. kali acetici, 30.0, if diuresis is scanty. If 
diuresis is very much diminished, the following prescription may be 
recommended: Kali carbonic, 5.0; succi citri, q. s. ad sat., inf. fol. 
digital., 0.5-2.0:150. M. I). S. One tablespoonful every two hours. 
The effect of the digitalis should be carefully watched every day, as it 
must generally be discontinued after the second or third bottle. The 
.'ivmptoms of poisoning, are great slowness of the pulse, irregularity of 
the pulse, feelmg of confusion in the head, spots before tho eyes, ringing 
in the Ccirs, vomiting, pain in the epigastrium, diarrha3a, and general 
symntoms of collapse. 

Caffeine, adonis vernalis, convallaria majalis have been recommended 
recently, in addition to digitalis, to strengthen and regulate the hearths 
action, particularly after symptoms of digitalis poisoning have set in. 

We have been very well pleased with the action of caffeinum citrico- 
benzoicum (aq. dost., glycerin., afi 5.0; one syringeful subcutaneously 
once or twice a dav). It slows, regulates, and strengthens the heart's 
action, and particularly increases diuresis. It may bo given for weeks 
without special unpleasant incidental effects, but the heart soon becomes 
accustomed to it, and it then loses its effect. Some patients complained 
of violent pains, occasionally lasting an hour, at the site of injection. 

Adonis vernalis (inf. adon.vem., 5.0 : 150.0. One tablespoonful every 
two hours) has a similar though less certain effect; a few patients com- 
plained of nausea and pain in the abdomen. 

Convallaria majalis we regard, to say the least, as a very unreliable 
preparation. It has been recommended as infusion 5-10 : 150, one table- 
spoonful every two hours; as tincture, 20 drops t. i. d.; as aqueous ex- 
tract, 5-12 drops four times a-day. 

Clifford AUbutt has recommended tincture or infusion of prunus virginianus 
as a substitute for digitalis. 

A tonic action on the heart muscle has been justly ascribed to small 
doses of quinine. Papillaud also recommended arsenic and antimony 
preparations, particularly stibium arsenicosum in pill form 0.001, twice 
a day. Cheral prefers ammonia arseniate, 0.01, twice a day. 

Ill ansemic individuals^ preparations of iron are advisable, associated 
with digitalis and quinine (ferri hydrogenio reduct., 10.0; fol. digital, 
pulv., chinin. muriat., aa, 2.0; pulv. althaese, q. s. ut ft. pil. No. 60. 
D. S. One pill four times a day after eating). Ferruginous waters may 
•bIbo be serviceable, particularly those containing Glauber's salts or chl<^« 
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ride of sodium. Scholz maintains that iron baths containing carbonic 
acid of an indifferent temperature often act better than digitalis. 

If we have reason to suspect fatty degeneration of the heart muscle 
as the cause of the disturbance of compensation, little can be expected 
from digitalis. In such cases tlic treatment should be more stimnJatin^. 
We may allow tea, the stronger kinds of wine (champagne is often indi- 
cated^, ether, camphor, castorcum, etc. 

Tlio constant application of an ice-bag to the ]>raBCordial region is in- 
dicated if the patient sulfers a great deal from palpitation. If the palpi- 
tation is constant, advantage may be derived from wearing over the 
heart lead flasks filled with cold water. If the palpitation is associated 
with great anxiety and ])aiiiful sensations around the heart, subcutane- 
ous injections of morphine (morphin. muriat., 1.0; glycerin, puri, aq. 
dest., afi 15.0. M. 1). S. One-half syringeful) sometimes exert a magi- 
(jal effect. But this remedy should lie looked upon as a dernier ressort. 
The employment of narcotics in heart disease is not devoid of danger, 
and, in addition, the dose must soon be increased. If there is fatty 
degeneration of the heart muscle, injections of morphine may give rise 
to serious disturbances in the innervation of the respiratory muscles 
(Cheyne-Stokes respiration, vide page 5T). 

Pulmonary symptoms may require special treatment. Expectorants 
are indicated in bronchial catarrh, excitants in a'dema and inflammation 
of the lung, stvptiys in hemorrhagic infarctions. 

Compressed and, also, rarefied air have been repeatedly employed 
with good effects. In aortic insufiiciency, Fenoglio has recommended 
expiration in rarefied air. We will mention, finally, that douches and 
cold frictions, and even the Swedisli movement cure, have been recom- 
mended as specifics against valvular lesions. 

3. Congenital Valvular Lesions. 
{Cyanosis congenita s. Morbus cieruleus.) 

I. Etiology. — Valvular lesions may develop during foetal life, but 
they are rare in comparison with acquired lesions. Pulmonarv stenosis 
is relatively most frequent, so that in cases of congenital valvular lesion 
there is a certain amount of justification for suspecting this form of dis- 
ease. 

It is generally held that acquired lesions affect almost exclusively the 
valves on the left side of the heart; congenital lesions those on the right 
side, but exceptions to this rule are sometimes observed. 

Congenital lesions are more frequent in male than in female children. 
Hereditary influences are noticeable in some cases, and a number of 
families have been described in whom congenital valvular lesions occur- 
red during several successive generations. I am acquainted with a case 
in which a child by the man's first wife, and one by his second wife, 
suffered from congenital valvular lesion of the heart. 

In the majority of cases no cause can be ascertained. Injuries and 
mental excitement during pregnancy have been mentioned as causes. 

Congenital lesions of the heart affect not only the valves and orifices, 
but also the ventricular and auricular septa and the ductus Botalli. As 
a rule* a single valvular apparatus is rarely affected alone, but there 
are almost always a number of lesions. 

At one time almost all congenital valvular lesions were attributed to 
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fffital endocanijiis, but the view liaa gained gronnd recently that thev 
are the result of inhibited development. It is well known that numer- 
ous changes occur during the embryonal development of the heart, aiui 
it is not astonishing, therefore, that its development is readily disturbed 
and inhibited. 

There can be no doubt that endocarditic changes are found with ex- 
treme freoiiency at the autopsy, but v. Dusch has shown that these may 
have developed at a later period, and that the patency of fcetal channels 
of circulation predisxioses to inflammatory changes at the sites of abnor- 
mal communication. At all events, ii is evidently difficult or impos- 
sible to decide, from an anatomicul standpoint, whether the congenital 
valvular lesion should he regarded as the result of inflammation or inhib- 
ited development. But it is readily understood that, if errors of develop- 
ment occur at any part of the heart, other parts are also readily impli- 
onted, because the one process passes directly into the other. Asa matter 
of course, however, we do not maintain that congenital valvular lesions 
never result from fcetal endocarditis. 

The greater frequency of congenital lesions on the right side of the 
heart has been attributed to the fact that it performs the greatest araonn t 
■if work during foetal life, and contains the olood which has been artori- 
alized in the placenta, so that it assumes to a certain extent the later 
functions of the left heart. 

II. ANATOMICAL Changes. — We will here discass only those lesions 
which possess a clinical interest. 

a. Among congenital lesions of the heart, stenosis or atresia of the 
pulmonary oritice has always attracted the chief attention. Tbe changes 
are not always confined to the orifice proper, but may affect the conus 
arteriosus, pulmonary orifice, and the trunlt of the pulmonary artery. 

Stenosis and atresia of the conus arteriosus occur at tlie ventricular 

origin or immediately beneath the pulmonary orifice, or they affect the 

entire conus uniformly. In the first event, the conus is not infrequently 

separated from tbe right ventricle and converted into an independent 

' cavity — the third or supernumerary ventricle. Changes at the couusare 

. often associated ivith malformations of the pulmonary valves; they are 

I not developed regularly or are abnormal in number or present ondooar- 

I ilitic changes. In many cases the stenosis is formed by a ring-sbapeil, 

connective-tissue callosity, so that it looks, at firt;t sight, like a myo-eu- 

docarditic process. In other cases muscular ridges project from the 

' inner wall of the conus and narrow its lumen. 

I Ohanges in the pulmonary valves are never absent in stenosis of the 

pulmonary orifice itself. Endocarditic prohferatious, calcification, and 
I adhesions of the valves are very often noticed. Occasionally all tbe leaf- 
lets have united into a sort of diaphragm which is stretched across tbe 
origin of the pulmonary artery. Thickening and retraction of the val- 
vular ring are also observed. 

Atresui and stenosis of the trunk of tlie pulmonary artery are asso- 
ciated generally with similar changes at tbo pulmonary orifice. In the 
moat marked cases the pulmonary artery is converted into a solid cord, 
which terminates in a blind extremity at the pulmonary orifice. Some- 
times the change is continued into a part of one or the other main 
branches of the pulmonary artery. 

The conditions referred to are associated very generally with abnor- 

K™- ''*'e8 of the septa of the heart aud of the fmtal circulatory channels, 
the pulmonary stenosis develops before the end of the second fcetal 
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month, ?'. e., at a time when the upper part of the septum Tentricnloram 
is not yet closed, the latter remains patent and thus renders possible the 
])uasage of blood from the right into the left ventricle. At the same time 
tiie auricular septum is not infrequenily situated very far to the h'ft, so 
that the aortic orifice opens partly, above the right, partly above the left 
ventricle, or takes its origin altogether from the right ventricle. In some 
cases the ventricular septum is developed so slightly that it is merely in- 
dicated by a narrow projection. 

If the pulmonary stenosis develops after the closure of the ventricular 
sci)tuni, the passiige of blood from the right into the left ventricle is only 
])Osisiblo if there is an opening in the auricular septum. Patency of the 
j'onimen ovale is most frequent; more rarely there are openings in the sep- 
tum proper. At the openings in the septa we often find endocarditic 
proliferations, callous induration or calcification, indeed acute endocar- 
ditis may develop there, extend to the valves and, in later years, add an 
acquired lesion to the congenital one. 

Openings in the septa are not always present in pulmonary stenosis: 
when present, they are almost always associated with patency of the 
ductus Botalli. This then assumes tlie office of allowing the passage of 
blood from the aorta into the main branches of the pulmonary artery and 
of comj)ensating in this way for the diminished supply of blood to the 
lungs. As a matter of course the current of blood flows in an opposite 
direction to the normal foetal current, since the ductus Botalli, under 
normal conditions, conveys the blood from the pulmonary artery into the 
descending aorta. 

But the ductus Botalli may be closed or entirely wanting, and life 
may be maintained even if this condition is associated with complete ob- 
literation of the pulmonary artery. Under such circumstances the supply 
of blood to the lungs must be conveyed by branches of the aorta, and the 
bronchial, cesopliageal, and pericardial arteries assume this function. 
Weiss described a case in which an anomalous artery, which was given 
off from the aorta iinme<liately above the diaphragm, furnished a direct 
connection between the aorta and pulmonary artery. 

If we bear in mind that these changes may be combined in a manifold 
manner, we will readily understand that the anatomical appearances in 
congenital j)ulmonary stenosis may present a very variable picture. 

The right ventricle is generally in a condition of hypertrophy, or if, 
as is frequent, ))ulmonary insufficiency is present in addition to the 
stenosis, the right ventricle also undergoes dilatation. On the other 
hand, the right ventricle is atrophic if the pulmonary orifice is entirely 
obliterated and the ventricular septum is closed. There are often mal- 
formations of other valves and orifices, together with abnormal origin of 
the large vessels. 

b. The congenital defects of the auricular septum are patency of the 
foramen ovale and openings in the tissue of the septum proper. 

Patency of the foramen ovale is very frequent. Wallman and "Kloh 
found it 356 times in 800 autopsies (44.5,^). At the anterior end of the 
oval opening is usually found a slit-shaped opening which admits the 
passage of a sound from the right into the left auricle. Abnormalities 
of the valve and the oval oj)ening may be entirely absent. In other cases 
the valve membrane of the foramen ovale is perforated, either like a sieve 
or in the shape of several slit-like openings. In other cases finely the 
valve membrane is developed too imperfectly to close the foramen ovale, 
or the latter is so large that a membrane of normal size is incapable of 



cloBing it. The opening ia Bomotimes so extensive that it readUy admits 
the jmssage of a finger. 

Patency of Hie foramen ovale may be expected when tho conditions of 
Wood pressure are disturbed after birth. During the fcetitl period tlio 
foramen is open so that the blood flows in part from the right auricle 
into the left. Immediately after birth the oval openingis closed becuuae 
the blood presenre in the left auricle equals that m the right, so that tho 
valve of the foramen is closely applied to its wall. In the first weeks of life 
the anterior free edge of thevalvQ becomes adherent under normal condi- 
tions, bnt this adhesion remains absent or ia incomplete if the pressure in 
the left auricle ia abnormally low. This occnraifthe flow of blood to 
the left auricle is diminished during the first days of life on account of 

Biilmonary atelectasisor pneumonia. In other cases we find openings in 
le anricolar septum associated with congenital diseases of the valves and 
orifices. These include occlusion or stenosis of the pulmonary and 
aortic orifices or the auriculo-ventricuhir orifices, transposition of tho 
large Tessels, the presence of only one ventricle. Under* aach circum- 
stances the cireiilatiou is only rendered possible or at least aided by the 
eusteace of the opcniaga referred to. In a last group of cases there are 
primary d(>fGct3 in the septum without circulatory disturbances. 

Oneniiiga in the primary ventricular septum are much rarer. There 
may do only oue op several, and indeed may be present to such an ex- 
tent ihat tiio auricular septum is entirely absent. They result from the 

'. that the auricular septum in its development does not extend to 

. ventricular septum. 

e. Defects of the septum ventriculorum may be single or multiple and 
tome caaea the septum is barely indicated by a narrow prominehce. 
ley are sometimes found in an otherwise well-developed heart. In 
other oases there are eon^jenital adheaions or stenoses at the venous or 
arterial oriEic:eB, so that circnlation is only rendered possible by the de- 
fects in tho septum. Id a third series of cases we find myocardilic cal- 
losities, induration, calcification or endocarditio proliferations upon the 
edges of the opening, giving rise to tho impression that the defect is the 
result of inflammatory processes. 

Defects in the ventricular septum are sometimoa associated with 
others in the auricnlar septum. Most frequently thero is an opening 
which begins under the right leaflet of ttie aortic valve and passes into 
the lumen of the conns of the pulmooary artery. But the opening 
may also be situated in such a position as to connect a ventricle with 
tho auricle of the opposite side, or to make a communication between all 
four cavities of the heart. Cruveilhierand Hoschl described cases in which 
H narrow canal started from the aortic valve and emptied into the right 
ventricle near the apex. 

d. .\mong congenital diseases at the right anriculo-ventricular orifice 
may be mentioned: stenosis and atresia of the orifice, and insnfiiciency 
of the tricuspid valves. 

Htenoais and atresia of the orifice may be the result of fcetal endocar- 
ditis or of abnormal development. If the orifice ia entirety closed, there 
is alwavs an opening in the ventricular septum, for in this way alone can 
the right ventricle, and from it the pulmonary artery, be supplied with 
blood. At the same time there are openings in the foramen ovale, so 
that tho blood may pass from the right auricle into the left heart. But 
if the lumen of the pulmonary artery is also occluded, the lungs can only 
ipplied with blood by regurgitation from tho aorta through the 
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'Inctu^ Botalli into the branches of the- piilmonanr aiterr. Atresia of 
the auric'ulo- ventricular orifice is followed bv atrophy of "the right Ten- 
tricle which is e*[Kfciallv marked when stenosis or atresia of the pulmo- 
nary artery is al?5o present. 

e. Congenital diseases of the ductus arteriosus Botalli include its 
absence, prematare closure, and patency of the canal. 

Under normal conditions the ductus Botalli is closed soon after birth. 
This is rendero<I possible by the fact that, after the be^nning of respira- 
tion and expansion of the lurigs, the blood pressure m the pulmonary 
artery fulls, so that the passage of blood from the pulmonary artery into 
the aorta no longer occurs. The closure is effected br proliferation of 
the layers of tlie intima and media; this begins at tLe middle of the 
canal/ sprea^ling first towards the pulmonary, then towards the aortic 
op^.'ning. At the end of the third week the canal is no longer permeable, 
and at the end of the fourth week the obliteration is complete. 

Premature fa'tal occlusion is sometimes observed in atresia of the 
pulmonary orifice, because the ductus receives so little blood from the 
pulmonary artery that obliteration may take place. 

Patency of the ductus B^italli is sometimes the result of mechanical 
caus^'H, Kf>metimes of congenital anomalies of the wall of the vessel, which 
tifinmH to poHSfjss but little tendencv to proliferating and obliterating 
prr>^;esH(;H. Kokitansky demonstrated a distinct arterial structure in the 
patent ductus Botalli, and according to Gerhardt the patent canal is not 
infre^pientiy unusually long. We have previously referred to mechani- 
cal causc'H of its patency, since it is observed in various congenital heart 
lesions, if the necessity arises for the pulmonary artery to receive blood 
from the aorta or vice versa. Atelectasis and pneumonia during the 
first fttw days of 11 f(? sometimes appear to favor the patency of the canaU 
inasmuch as thev aid the continuance of the fu3tal flow of blood from 
the pulmonarv arterv into the aorta. 

The shape of the ductus is not infrequently changed. In some cases 
it presents aneurismal dilatations, or the aortic end may be dilated and 
funnel shaped. In rarer cases the ductus is so short that the aorta and 
)ulmonary artery appear to be in direct communication with one another 
)y means of im openmg. 

/. Congenital stenosis and atresia of the aortic orifice are not fre- 
ouent. They are the result of foetal endocarditis and myocarditis or of 
aefective development, and anomalous division of the truncus arteriosus 
communis. In the first case, according to Rauchfuss, the ventricular 
septum is closed, but the foramen ovale is necessarilv open to convey 
part of the blood from the left into the right heart. iThe inflammation 
must have occurred prior to the third foetal month. If the lesion is the 
result of disturbed development, the ventricular septum is found open; 
atresia, rather than stenosis of the aortic orifice is generally found in 
such cases. Stenosis of the mitral orifice and malformation or inflam- 
mation of the mitral valve are very generally present at the same time. 

In atresia of the aertic orifice the left ventricle undergoes atrophy; 
this is particularly well marked if the mitral orifice is also stenosed. 
(Jirculation in the aortic system is hardly possible unless the descending" 
aorta and from it the arch of the aorta (by regurgitation) receive blood 
from the pulmonary artery through the agency of the ductus Botalli. 
The right heart, particularly the auricle, is increased in size, as it re- 
ceives an unusually large amount of blood. 

g. Congenital stenosis and atresia of the mitral orifice are rare. They 
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may be nasociated with mitral inBufficiency.; in jidiiitioci. there aro 
usually openings in tlie ventricnlar ami aiiricnlar septa. 

I A. Transposition of the cai-diao arterial trunks is a terra appliefl to 

j that condition in which the aorta takea ita origin from the right, and tlie 
pulmonary artery from the left ventricle. The foramen ovale is patent. 

Ij Decanse through it alone can the blood flow from the right into tne left 

|, auricle and be partially arterialized iu the lungs. There are often, in 
addition, defects in the ventricular septum. The circulation is not, 

' disturbed much if the veins are also transposed. 

^ Sometimes the venous trunks alone are transposed. In this event, 

also, circulation can only be carried on if the foramen ovale remains 

I open. 

III. Symptoms and Diaonosis. — The symptoms of eongenitu! val- 
vular lesions are divided into general and local. Among the former, 
cyanosis is a prominent symptom, but is not observed constantly. While 
it aTtracta attention in some cases at birth, in others it does not a]>pear 
until after years, or it may occur only at times, after physical or mental 
excitement or when the patients have been exposed to cold air. 

The cyanosis usually is extremely well marked so that the the skin 
looks as if painted blue. Tlie small cutauooua vessels rather than the 
large veins are implicated in the cyanosis. 

Children suffering from congenital pulmonary stenosis are verv often 
asphyxiated, and of a bluish-red color at birth. If respiration is 'begun, 
the cyanosis disanpcars to a. certain extent, and becomes more marked 
only when the ctiild cries. The cyanosis may also di8api)ear during 
serious diseases which are associated with auiemia. The children have 
a tendency to convulsive seizures; attacks of asthma and suffocation are 
also observed and sometimes are the immediate cause of death. 

The cyanosis is the result of stasis and slowness of circulation in 
the domain of the rente cavae. The view that it is caused by admixtni-e 
of the venous blood of the right ventricle with the arterial blood of tlie 
left heart, on account of openings in the septa of the heart, 
is contradicted by tlie fact tnat cyanosis is sometimes absent in 
cases in which the ventricular septnm is entirely wanting, but has 
been observed in individniila iu whom these openings wore not present. 
Moreover, Brechot observed a case in which cyanosis was absent, although 
the left subclavian artery took its origin from the pulmonary artery, so 
that the left arm received only venous blood. 

Asa rule, the radial pulse is not full; in some cases the left pulse 
was weaker than the right. The bodily development is generally im- 
paired- The patients are feeble, lean, and have poorly-developed mus- 
cles. The genitals are also poorly developed. The mental development 
is impaired, and the patients ure quiet and apathetic. The eyeballs are 
occasionally pi-ominent. The bluish lips and the nose are often very 
prominent, according to Foerster, on account of serous transudulions. 

Bouchut and Oatti found the optic papillie congested, tlie retinal 
veins dilated and sinuous, the arteries and veins were alike red. 

The tips of the fingers are club-shaped, and the fingers are some- 
times claw-shaped. The cyanosis is remarkably intense under the nails, 
the latter are often long, hard, and thickened. There is sometimes a. 
great tendency to pananties. 

The patients often complain of severe cliilly sensations. The skin ia 

I co ol, and the axillary temperature abnormally low. Further investigatioa 
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irt iieoe?i3ary to determine whether this corresponds to low rectal temper- 
ature. 

Many patientn present a marked tendency to hemorriiaf^e, either from 
the no-ie, gums, or the bronchial ])a:^sages and lungs. There is a spc^cial 
prc^l imposition to chronic cheesy processes in the lun^. so that the ma- 
jority of the patients die of pulmonary phthisis. The pulmonary changes 
generally begin on the left side, and remain nore marked there than on 
the right Hide. Symptoms of stasis and cedema^ to which the patients 
sucrunih, develop more rarely. 

The outward appearance of congenital cyanosis is so striking that the 
suspicion of heart disease is aroused at the first glance. The character 
of the latter can only be determineil. if at ali, from the local changes 
in the heart, and these alone can be taken into consideration in cases in 
which the cyanosis is absent. But the local clianges themselves are not 
infrequently of such a doubtful character that the autopsy alone reveals 
the congenital heart lesion. 

a. Congenital stenosis or atresia of the conns arteriae pulmonalis, the 
pulmonary orifice or artery, gives rise to the symptoms described on 
page 101. We will find, therefore, a systolic murmur (loudest in the 
rieo«>iid left intercostal space, and often felt as systolic thrill), dilatation 
of tile right heart (cardiac dulness passing Iwyond the right edge of the 
8ternum), and hypertrophy of the ri;rht side of the heart (often protru- 
sion of the praecordial region). The murmur is not infrequently so loud 
that it is conveved beyond the region of cardiac dulness, and may even 
be heard over tlie posterior surface of the thorax. It is sometimes heard 
in the arteries of tne neck, with especial frequency and intensity on the 
left side. It sometimes disa))pears when the circulation is slow. 

If pulmonary insufficiency is present in achlitiou to the stenosis, a 
diastolic murmur is heard in the second rigijt intercostal space. In pure 
]>ulnionary stenosis, on the other hand, tlie second (diastolic) pulmonary 
sound is unusually feeble. But if the stenosis is situated at the conus 
arteriae pulmonalis, the diastolic pulmonary yound, according to Clifford 
Albutt, is remarkably loud. 

b, Openhigs in the auricular septum not infrequently produce no 
symptoms during life. But the symptoms of a congenital valvular lesion 
may be so prominent at times that an opening in the auricular septum 
may be suspected, though it cannot be diagnosed. In a third and rare 
group of cases, unusual symptoms may arouse a suspicion of such open- 
ings. Tlius Reisch reported a case of mitral insufficiency in which cer- 
vical venous pulse was observed. This was not the resuft of associated 
tricuspid insufficiency, but was owing to the fact that the blood which 
regurgitated from the left ventricle into the left auricle at each systole, 
passed through an open foramen ovale into the right auricle, and thence 
into the superior vena cava. Cohnheim reports a case in which throm- 
bosis of a vein of the lower limb was followed by fatal embolism of one 
of the middle cerebral arteries. A patent foramen ovale had afforded 
the possibility for dislodged pieces of the thrombus, which had passed 
along the inferior vena cava into the right auricle, to enter the left auri- 
cle, and then the aortic system. 

Finally, presytolic murmurs are heard over the heart, loudest at the 
level of t£e third and fourth left costal cartilages, although they are con- 
veyed not infrequently to all the cardiac orifices. 

It is theoretically conceivable that the symptoms mentioned appear only ab 
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K. when the prpsnaiv ia abnormally IiikIi in the right or left auricle, aconl- 
mg us Hta«iE~ lias developfHl in ihe domain of the iiulmoiiitrj' art«ry or the aorta, 
so that the NimmI flown throiieh the opemng in the BppCmu from the auricle jii 
which the blood pressure ia higher into tlie other. 

c. With regard to the clinical symptoms of defects in the ventricular 
upturn, only ^ose caaes can be taken into consideration in which such 
defect alone ia present. The conditions become more complicated, and 
cannot be kept apart, when other congenital lesions or inflammatory 
changes come into play. 

Pure cases of tno former rariety are not frequent. Cases in vhicli 
the defect is small run their course without symptoms. But symptoms 
mayalso be absent when the defects are large. If circulatory disturb- 
ances arise, they will consist of the propulsion of a part of the blood of 
the left ventricle, during systole, into tlie right ventricle, Tlie physical 
segueliB of mitral insufficiency will develop, except that the pulmonary 
veins and artery are passed by, and the right ventricle is directly af- 
fected. Dilatation ana hypertrophy of the right veatricle are necessary 
effects. In addition, a systolic murmur is heard over the right Tentricle. 
But it is evideat that these symptoms are too uncertain to permit a posi- 
tive diagnosis. 

d. Congenital insufficiency of the tricuspid valves gives riae to a sys- 
tolic murmur and to venous pulse. A systolic murmur has also been 
described in stenosis and artresiaof the right auriculo- ventricular orifice. 
This condition, therefore, would be readily mistaken for congenital pul- 
TMonary stenosis, if dilatation and hypertrophy of the right heart were not 
absent, and the murmur were not heard with the greatest intensity at the 
level of the fourth and fifth costal cartilage, and not in the second left 
intercostal space. 

e. The circulatory disturbances caused by patency of the ductus 
Botalli may be readily coiistructeil theoretically. At each systole blood 
must flow from the aorta into the piilmouary artery, so that the distribu- 
tion of the latter is overcliarged. Thisgives rise l-o increased pressure in 
the pulmonary artery- dilatation and hypertrophy of the left ventricle, and 
-a clicking quality of the second pulmonary sound. The development of 
a systolic murmur is also rendered possible. These symptoms will only 
be present in all their purity if the anomaly exists as an independent 
affection. 

The following symptoms, accordingly, may be looked for: Increased 
cardiac dulness to the right side; vigorous elevation of the lower half of 
the Btornum; intensification of the second pulmonary sound; a sys- 
tolic nmrmur, perhaps thrill, over the heart. The murmur may bo 
conveyed into the arteries of the neck, more markedly in the left curotid 
than the right. We sometimca find a prominence and elongated area of 
dnlneas in the second left intercostal »pace, corresponding to the dilated 
and rigorously pulsating pulmonary artery. Abnormally great tension of 
thill vessel may here give rise to an autochthonous systolic murmnr and 
thrill. In aneurismal dilatation of the ductus, disturbances of phona- 
tion have been observed and attributed to traction upon the recurnnt 
laryngeal nerve. The symptoms were either present from birth or they 
developed in later years as the resnlt of certain noxn. We should expect 
a considerable disproportion between the nidial and crural initse, since 
the latter loses a part of its aortic sujiply, and perhaps this sign may ho 
metal in the diagnosis of doabtful cases. 
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Other congenital heart lesions generally are not susceptible of a local 
dia^osis during life. 

IV. Pbooxosis. — The prognosis of congenital heart lesions is not 
favorable. Death usually occurs very early, often immediately after 
birth. In congenital pulmonary stenosis, it generally occurs before the 
age of twenty. These conditions are incapable of recovery, and the cir- 
culatory disturbances soon assume the upper hand. Some of the 

Satients die with symptoms of phthisis, others succumb to intercurrent 
iscases, or death is preceded by symptoms of stasis. The fatal termina- 
tion sometimes takes place during a convulsive seizure. 

V. Treatment. — This is restricted mainly to dietetic rules. Bodilv 
and mental excitement should bo avoided, the food should be nutri- 
tious and easily digested, the patient should be hardened by cold rub- 
bings, and ** catching cold" avoided by suitable clothing and exercise in 
the open air. Special conditions must be treated symptomatically, 
according to well-Known rules. Inhalations of oxygen and compressed 
air have been recommended to relievo tho cvanosis. 

4. Thromhonis of the Heart, 

I. Anatomy. — Clots are found in the cavities of the heart of almost 
every corpse. Sometimes they are loose cruor clots of a bloody color, 
sometimes yellowish-gray, elastic, fibrinous clots, occasionally of an oede- 
inatous appearaiK'e. The latter are found most frequently m the right 
auricle and ventriclo, while they are often absent in the cavities of the 
left heart. But when the death struggle has lasted a long time, they 
are also found on the left side. 

The clots vary considerably in amount. They are particularly 
abundant in pulmonary affections, especially in fibrinous pneumonia. 
They sometimes fill the cavities of the ri^ht Iteart to such an extent that 
the latter appear tense, and tho clots not infrequently extend far into the 
main branches of the large vessels. Their external surface often contains 
impressions of tho semilunar valves or tho trabeculaa carnese. In many 
cases, they are entirely destitute of a bloody tinge, in others they appear. 
streake»l in places with blood, and a red cruor stripe can be observed 
with relative frequency upon their lower surface. They evidently do 
not possess the same characteristics in all diseases. For example, in 
jaundice they have a distinct icteric color; in leukaemia they are very 
soft, smeary, thickened, pus-like. 

Those clots (cardiac polypi) have no clinical significance. They 
form during the agony or immediately after death when t|je possibility 
of the deposition of fibrin is afforded on account of the failing action of 
the heart. 

These clots have nothing in common with the cardiac thrombi which 
will now bo considered. Tho latter have been called true heart polypi 
to distinguish them from the pseudo-polypi described above. They 
can generally bo distinguished very readily from one another. Tho 
ante-mortem clots are readily separated from tho wall of the ventricle, 
and even where they send ])rolongation3 into the meshes between the 
columnoB carneae, thev can be readilv withdrawn without iniurv to the 
endocardium. Cardiac thrombi, on tho otlier hand, are firmly adherent 
to the endocardium. Thev cannot be removed witliout violence, and a 
loss of substance in tho endocardium is loft behind. They also vary 
greatly in appearance and consistence. They form hard, brittle, or 
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fibrous masses, of a grayish-red, redd ish -brown, or pale-gray color. The 
older they arc the more colorless they become, and coiiBeoiieutly the 
euperSeial layers of large thrombi have the deepest red color. Their 
surface often looks ribbed, corresponding to Tarions periods of deposi- 
tion of the fibrin. Tliey are Bometimes softened internally. giVing rise 
to the formation of a puriform, chocolate-like, brownish-red flnid, the 
thrombus thus presenting the appearancii of a cyst. These have ulso 
been called pos cysts or fibrinous cysts of the heart, though there is no 
real jnia formation in them. On microscopical examinattoa, they are 
found to contain a few, usually fatty, round cells, which take their origin 
from the softened thrombus; lu addition, there are larger or smaller 
amounts of hEBmatoidin, either granular or crystalline. More rarely, cal- 
cification of the thmmlii develops (heart calculi). 

Cardiac thrombi ^ssess cf^rtain sites of predilection in the auricles, 
particularly the auncnlar appendages, and in the ventricles near the 
apex. There is a greater tendency to their formation on the right side 
than on the left. Thoy vary greatly in number; in one case Lehert 
eonntod forty in a single oavUy of the heart. Thrombi which undergo 
central softening are apt to bo especially numerous, Tiioir size varies 
from that of the head of a pin or a pea to that of a heu's egg. Small 
thrombi are sometioies. concealed among the columnas camere, so that 
tliey are discovered only unon horizontal section of the heart. The 
thrombi sometimes extend irom their site of origin, not alone into the 
lumen of the adjacent cavity, but also pass througn the adjacent orifice, 
wnd grow into the next cavity. 

RinilfleiHoh reports a caao in which a thrombus, starting from the left auricu- 
lar oppendage, grew tlirough the stiinoeed mitral oritloe, where it presenleil ii 
oonstriciion, and beoarnn swollen into a thii'k luidy in tlie left ventricle. Nobil- 
ing reports a case in which tlie cardiac tliromhus pusaeil through Che entire aorta 
into the iliac arteries, aiut even into tlie lateral branches of the aorta. 
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The shape of the thrombi varies. Some are nedunoulated, others 
form round or nodular tumors, which spread witli oranching roots into 
the meshes of the columiim carneiB. The latter are most frequent near 
the apex of the heart. The rarest form is that in which they form a 
sort of cari>et-like and pseudo- membranous layer upon the inner snrfacc 
of the heart. 

In addition to the cardiac thrombi, the body often presents embolic 
changes, either in the pulmonary or aortic system, according to the 
situation of the thrombus in the heart. 

II. Etiolout. — The endothelium cells of the endocardium play a 
prominent part in the formation of cardiac thrombi. So long as tliey 
are intact, ttirombosis is impossible, but this may oocnr as soon as the 
cells have undergone fatty degeneration and desouamation. Thrombi 
uro found in many heart diseases because the enaocardium, as a rule, 
tr-.kespart in these changes. The endothelium may also undergo fatty 
degeneration and desqnamation in protracted and exhausting diseases. 
In addition, certain other conditions may favor the deposition of a 
thrombus, especially retitnlation of the current of blood. Thrombosis 
develops moi't frequently, therefore, in those places in which stagnation 
nt the blood is most apt to occur, (. e., the auricular appendages and 
interstices of the colnmniB earnese. Possibly the retardation of the cur- 
rent also impairs the nutritioD of the endothelium, so that if the former 
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is primary, the latter develops secondarily, and thus renders possible the 
formation of a thrombus. 

Some authors believe that morbid increase of fibrin in the blood 
(hyperinosis), and increased tendency of the unchanged blood to deposit 
fibrin (inopexia), favor tlio occurrence of thrombosis, but we have little 
positive knowledge concerning these two conditions. 

Thrombi in the heart are observed under the following conditions: 

1. In many cardiac diseases: pericarditis, fatty heart, myocarditis, 
cardiac aneurism, valvular aneurism, endocarditis. In the latter dis- 
ease, the thrombi cover tlie vegetations. The formation of thrombi 
occurs so much more readily the slower the current of blood, so that 
the administration of digitalis may sometimes be the cause of throm- 
bosis. 

2. In febrile and apyrexial diseases which are associated with great 
nutritive losses (marantic thrombosis). 

3. Bamberger states that pieces of venous thrombi which have been 
dislodged and carried into the right heart, may remain there and be 
converted into thrombi. Even in this case we must assume a change 
in the endothelium of the endocardium by a mechanical or chemical 
irritant. 

III. Symptoms. — In manv cases cardiac thrombosis remains alto- 
gether latent. In other cases it is concealed by signs of heart failure. 
We then find: feeble apex beat and heart sounds, irregular action of 
the heart, syncopal attacks, dizziness, spots before the eyes, ringing in 
the ears, coldness of the limbs, formication, pallor and livor of the SKin^ 
dyspnoea without demonstrable changes in the lungs, etc. In a third 
series of cases, emboli are formed and enter the arteries of the lungs 
(hemorrhagic infarctions), the extremities, kidneys, spleen, brain, etc. 
In still other cases svmntoTis of a valvular lesion arise. This occurs 
when the thrombus extends into one of the cardiac orifices and causes 
stenosis, or interferes mechanically with the unfolding of the valve. 
Finally, sudden death may occur, if an orifice is suddenly occluded by a 
piece of the thrombus, or if the latter grows to such an extent as to 
obstruct the orifice. 

The duration of the disease is sometimes only a few days, in other 
cases a number of months. 

IV. Diagnosis. — The positive recognition of the disease is hardly ever 
possible; the diagnosis can only be made with a certain degree of proba- 
bility. This is possible if we have an opportunity of making dailj^ 
careful examinations; we must rely upon the etiology and the occurrence 
of repeated embolism and sudden stenosis of the auriculo- ventricular 
orifice. Gerhardt attaches great importance to a systolic murmur and 
thrill over the pulmonary artery. These are said to be caused by 
the pressure of the left auricular appendage, which is filled with the 
thrombus. But as all these symptoms are rarely present at the same 
time, it is evident that a probable diagnosis can rarely be made. 

V. Proonosis. — The prognosis is unfavorable, as we are unable to 
effect recovery. Moreover, the thrombi have a tendency to enlarge, and 
embolism or obstruction of an orifice will result. 

VI. Treatment. — The question of treatment can hardly be consid- 
ered, as the disease is not susceptible of a positive diagnosis. We must 
confine ourselves to the administration of stimulants in conditions of 
heart failure, and the symptomatic treatment of the other conditions. 
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5. Tumors of the Endocardium, 

Miliary tubercles, myxoma, gumma, sarcoma, and enchondroma of 
ihe endocardium have been described. These conditions are hardly ever 
susceptible of diagnosis, since they either remain latent on account of 
their small size or situation, or they proliferate towards the orifices and 
valves, and give rise to valvular insufficiency and stenosis (the real cause 
generally remains unrecognized during life), or parts of the tumor break 
oil and give rise to embolic changes. 

Appendix, 

a. Degenerative changes in the endocardium: fatty degeneration^ 
calcification, mucoid degeneration have no clinical significance. 

b. This is also true of atrophic processes. They give rise to fenes- 
tration of the semilunar valve between their free edges and the lines of 
closure, so that no functional disturbance is produced. 

c. Congenital anomalies of the valves include supernumerary valves, 
an insufficient number and inhibited development of the valves. Super- 
numerary leaflets are not infrequent. They are found more often at 
the semilunar than the auriculo- ventricular valves, and, according to 
Cruveilhier, are more frequent at the pulmonary than at the aortic 
valve. As many as five leaflets have been observed at the pulmonary 
orifice. The leaflets are sometimes malformed, one or the other being 
merely indicated by a small prominence. Furthermore, they arc situ- 
ated not infrequently at different levels, and may then result in insuffi- 
ciency. Other congenital lesions of the heart may be associated with 
these changes, but they cannot be diagnosed during life. 

'I'he number of valves is sometimes abnormally small. Functional 
disturbances will then result unless the remaining leaflets are unusually 
large and close the orifice. Otherwise the valve will be insufficient. 

In some cases a valve may be entirely absent. Ebstein reported a 
case in which there were merely slight indications of the tricupsid 
valve. The valvula Thebesii and Eustachii may also present congenital 
abnormalities. Among one hundred cases, Lauenstein found five in 
which both valves had coalesced into one. 

There may also be an abnormal origin or number of papillary mus- 
cles and chordae tendineae, and this may give rise, at times, to disturb- 
ance in the function of the auriculo-ventricular valves. 

d. Among congenital malpositions of the heart, we will first mention 
dextrocardie or dexiocardic. The heart is situated in the right, instead 
of the left half of the chest; the apex is directed towards the right axil- 
lary region; the arch of the aorta passes over the right bronchus and the 
abdominal aorta runs along the right side of the spine. The thoracic 
and abdominal viscera are also usually transposed. Some cases have 
been observed in which a part of the viscera retained their normal posi- 
tion, as in Hickman's case, in which the caecum alone retained its usual 
position. 

This anomaly is easily recognized. The abnormal situation of the 
apex beat must arouse suspicion, and this is strengthened by the unusual 
position of cardiac dulness. The heart sounds are heard with greater 
intensity on the right side than on the left. But we must distinguish 
between inversion of the heart and its retraction into the right half of 
the thorax, as the result of retraction of the right lung. 

AVhethor the other viscera have taken part in the transposition is. 
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Teadily determined^ as a rule. If laryngoscopic examination permits a 
view of the bifurcation of the bronchi, the entrance to the left bronchus 
will be found larger than that to the right one, if the lungs are trans- 
posed. Vocal fremitus is also greater on the left side, and the intensity 
of the respiratory murmur is also different. Transposition of the liver is 
recognized by the greater dulness in the left hvpochondrium, while 
Traube's semilunar space is situated on the right side below the area of 
cardiac dulness. Splenic dulness is found in the right axillarv re^on. 
If the stomach is distended with carbonic acid, according to i'rerichs^ 
method — a hulf-teaspoonf ul of tartaric acid is administered, followed by an 
ecjual amount of bicarbonate of soda in water — percussion of the stomach 
will readily show whether the pylorus of the stomach is situated on the 
right or left side. If the rasopliagus is on the right side of the spinal 
column, the sounds heard during auscultation of the act of deglutition 
will be louder to the right of the spinous processes. Transposition of 
the kidneys will be recognized in the dead body, as a rule, by the lower 
situation of the left kidney. If the male genitals are transposed^ the 
right testicle will hang lower than the left. 

In many cases, the heart has an anomalous position, although the 
patients do not experience the slightest discomfort. In some instances, 
the individuals are left-handed. In a third group of cases, finally, other 
cardiac anomalies are present, and either render life impossible, or soon 
put an end to it. 

Sometimes the heart remains in the median line, as it does in the 
ffctus. This may be associated with other congenital cardiac lesions. 
Congenital torsion of the heart around its long axis may also occur as the 
result of inflammatory adhesions. 

Protrusion of the lieart, ectopia cordis, is that condition in which the 
organ is situated outside of the thorax. In ectopia cordis pectoralis, 
the sternum is divided totally or partially in the middle, and the two 
halves are more or less separated. In the milder cases, the fissure is 
covered with integument, oeneath which the pulsating heart may be ob- 
served. Life may be prolonged for years. *In graver cases, there is no 
integument over the fissure, so that the heart is either covered merely 
hy the pericardium, or, if this is absent, lies entirely exposed. These 
individuals, as a rule, live only a few hours. 

Ectopia cordis ventralis is the term applied to the abnormal position 
of the heart in the ahdoniinal cavity, and is associated with a more or 
less extc^nsive opening in the diaphragm. The heart is sometimes found 
in the epigastrium between the stomach and abdomiiial wall, sometimes 
in the region of the kidneys, sometimes in a depression in the liver. If 
a congenital abdominal fissure is also present, the heart is sometimes 
founcl, with other abdominal viscera, in an umbilical hernia (eventratio). 
Viability is not excluded in all cases. Peacock reports a case in a man 
»t. 47 years. 

In ectopia cordis cephalica, the heart is situated in the cervical region, 
oven at the level of the palate, but this occurs only in non- viable mon- 
strosities. 

e. Congenital anomalies in the shape of the heart have no signifl- 
jcance in many cases. Thaden reported a case in which the left ventricle 
was prolonged into a finger-shaped projection, 5.5 cm. long, which ex- 
tended to the umbilicus, and could be felt pulsating through the abdomi- 
nal walls. 
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PART IV. 

NEUROSES OF THE HEART. 

1. Nervous Palpitation of the Heart. 
{Cardiogmus, 8. Cardiopahnus, s, Hyperkinesis cordis. Tachycardia.) 

I. Symptoms. — Nervous palpitation of the heart is the term applied to 
attacks of accelerated and usually more violent action of the heart, which 
alternate with periods of normal action, and are independent of organic 
(•hanges. The attacks last from a few minutes to several hours; more 
rarely, the affection continues uninterruptedly for days. Sometimes 
the attacks occur at intervals of months or even years; in other cases, 
the patients suffer daily, almost hourly. Sometimes only a few attacks 
occur, sometimes the disease lasts weeKs, months, years. 

The palpitation is preceded not infreouently by peculiar sensations 
in the region of the heart. The patients nave a feeling of indescribable 
terror; it often a})pears to them as if the heart beats irregularly and 
slow, and threatens to stand still, or they think that something in the 
heart has torn. During the attack also they complain of anxiety, op- 
pression, dyspnoea; their features clearly reveal the internal misery; the 
forehead is covered with cold perspiration. The attack begins occasion- 
ally with a slight syncopal seizure, or with hemicrania, tinnitus aurium, 
and vertigo. 

The diffuse cardiac impulse is found, during the attack, to be ab- 
normally rapid, lifting, and extensive. In addition, the heart's action 
is not infrequently irregular. The systolic heart sound is often changed. 
It is often peculiarly clattering (cliquetis metallique), and this is 
attributed to associated vibrations of the thoracic walls. The first sound 
of the heart can sometimes be heard with the unaided ear at some dis- 
tance from the chest as a short ticking. It sounds not infrequently like 
a murmur during the attack, perhaps* because the periodicity of the 
molecular vibrations of the muscular fibres of the heart suffers on ac- 
count of tlie excessively accelerated contractions. The second sound is 
sometimes so feeble that it appears to be absent; this depends on insuffi- 
cient filling of the aorta and pulmonary artery, for it appears to grow 
weaker the more rapid the heart's action, and the less the great arteries 
are filled. The intervals between the heart sounds are sometimes exactly 
alike, so that their rhythm assumes the character of a rapid but regular 
hammering. 

The carotids usually pulsate very actively. A systolic murmur and 
thrill are not infrequently heard over them. 

If the attacks last a long time, the cervical veins begin to enlarge and 
undulate. 

The radial pulse is usually frequent, hard, and full; more rarely, 
soft and small; it is very often irregular. It mav even beat more than 
two hundred and fifty times a minute. When the pulse is so rapid, we 
should only count every five boats. It is advisable to employ ausculta- 
tion of the heart, instead of palpation of the pulse, since, when the 
heart's action is very much accelerated, not every systole of the heart 
drives a perceptible wave of blood into the radial artery (pulsus inter- 
mittens). 
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Respiratory disturbances are hardly ever absent during attacks of 
palpitation. The patients suffer from a feeling of great dyspnoea^ the 
respirations are frequent and irregular, and are interrupted not infre- 
([ucntly by deep, sighing inspirations. The patient generally assumes 
certain definite positions, since the dyspncea is usually increased in the 
recumbent posture, and is relieved by a sitting or eleyated recumbent 
posture. Speech is lerky, and the words may be uttered in a whisper. 
Disturbances of deglutition have been observed. Distention of the ab- 
domen, and pain in the gastric region are also mentioned. 

The face is reddened and usually covered with perspiration; more 
rarely the face and limbs are cool, clammy, pale, and livid. The bodily 
temperature may bo temporarily elevated. 

The patients complain not infrequently of a rush of blood to the head^ 
dizziness, a feeling of faintness, tinnitus aurium, and sometimes of a 
peculiar throbbing sensation in the head. 

The attack sometimes ends quite suddenly, sometimes very gradually, 
but the patient suffers for a long time from the dread of its recurrence. 
The attack may end abruptly after vomiting, enictation, and passage of 
flatus or fasces, v. Duscli mentions a case in which the attack could 
be rapidly ended bv pressure upon a certain ])art of the abdomen. 

Subjective palpitation of the heart is the term applied to those eases 
in which the patients present the symptoms described above, and also 
complain of palpitation; but increased vigor of the hearths action cannot 
be determined objectively. Often, however, such attacks are accompa- 
nied by irregulUrity of the pulse. 

II. Etiology. — Bamberger attempted to classify the causes of this 
affection according as the j)neumoga3tric, sympathetic, brain, or spinal 
cord were the starting-points, but our knowledge of cardiac innervation 
is too incomplete to permit this plan to be carried out. Proebsting 
comes to the conclusion that the disease is generally the result of para- 
lytic conditions of the inhibitory fibres of the heart (pneumogastric^, 
more rarely of irritative conditions of the excito-motors (sympathetic). 
Prom the standpoint of practical experience, we may distinguish two 
varities, according as we have to deal, in the main, with nervous or toxic 
noxa; but transitional forms are not rare. 

Nervous disturbances may start from the brain itself, as when pal- 
pitation is the result of mental excitement (joy, sorrow, fright, love,. 
etc.). 

Medical students suffer not infrequently from palpitation of the heart, the 
result of the fear that they are the victims of heart disease. Peter Frank men- 
tions that in writing the chapter on ** Diseases of the Heart/' he was affected 
with such violent and persistent attacks of palpitation that he imagined, for a 
long time, that he was suffering from an aortic aneurism. 

In other cases the affection is the result of graver nervous disturbances, 
viz., softening, hemorrhage, tumors, and congestion of the brain and 
spinal cord. It is also observed not infrequently in pale, nervous indi- 
viduals, who suffer from hysteria, spinal irritation, or neurasthenia. 

Tumors in the cervical region may act as a cause if they compress the 
pneumogastric or sympathetic nerves. 

The disease is also produced by conditions of profound exhaustion of 
the nervous system. This category includes mental overwork, excesses 
in venero, particularly masturbation, chlorosis, loss of blood or nutritive 
fluids; for example, excessive lactation, and convalescence from severe 
diseases. Palpitation sometimes occurs in individuals who are affected 
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later by pulmonary phthisis. Attacks are not infrequent in factory 
operatives who work long hours in small, poorly-ventilated rooms. 

Reflex attacks are very numerous. Thus it is very frequent in gas- 
tric affections, in temporary indigestion, as well as in protracted gastric 
diseases. Sometimes the symptoms appear only after certain articles of 
diet, or they follow a heavy meal. The irritation is evidently conveyed, 
in these cases, by the pneumogastric nerve. Constipation or helminthi- 
asis may also give rise to palpitation of the heart. It also occurs not in- 
frequently in those suffering from hemorrhoids, if the customary hemor- 
rhages remain absent. Furthermore, it is frequent in biliary and renal 
colic, and in many diseases of the uterus and ovaries. According to 
Remak, diseases oi the teeth may give rise to palpitation, through the 
agency of the trigeminus and sympathetic. 

The toxic forms of palpitation include those which result from the 
excessive use of coffee, tea, or tobacco, and from poisoning with hemlock 
and henbane. Perhaps this class also includes the palpitation of gouty 
patients in whom the accumulation of uric acid in the blood may be re- 
garded as the causa morbi. 

The disease occurs both in children and adults. In the former, it 
appears usually during attendance at school, as the result of mental 
stmin, ambition, and fear. The disease may also be owing to very rapid 
growth, disturbed digestion, or helminthiasis. 

The individual attack often occurs spontaneously; indeed, the patient 
is often awakened by it from deep sleep. In other cases it follows men- 
tal or bodily exertion. Still others result from spoiled stomach, consti- 
pation, anomalies of menstruation, a slight cold, etc. Some patients 
nave attacks of palpitation as soon as they assume the left lateral posi- 
tion in bed; in others the ingestion of certain articles of food has an 
injurious effect, 

III. Diagnosis. — This is not attended with any special difficulty. 
It is distinguished from the delirium cordis accompanying valvular lesions 
by the absence of murmurs which, if present at all in palpitation, only 
occur during the attack, and are always systolic in character, and by the 
absence of dilatation and hypertrophy of the heart. In chlorotio and 
anajmic individuals, persistent systolic murmurs and slight dilatation of 
the right ventricle will be observed, but at the same time a haemic mur- 
mur over the bulbus of the internal jugular is hardly ever absent. De- 
lirium cordis following pericardial affections is also differentiated readily 
from nervous palpitation. 

The differential diagnosis from diseases of the heart muscle is more 
<lifficult and the diagnosis sometimes must be left undecided until the 
si^s of heart failure decide in favor of the muscular affection. The 
etiological conditions may possess no slight importance in doubtful cases. 

Iv. Prognosis. — This depends mainly on the primary affection. 
In certain cases the primary affection, and with it the palpitation, may ^ 
be permanentlv and readily relieved, but in others relief can be afforded 
only during the attack, while the predisposition remains unaffected. 
Under such circumstances, the patients not infrequently grow morose 
and hypochondriacal. 

However great the anxiety experienced by a patient during an attack 
of palpitation, there is no danger, as a rule, of a fatal termination. This 
may occur only in old people in whom a cerebral hemorrhage may de- 
velop after previous degeneration of the cerebral arteries. 

Asa rule^ the heart suffers no injury. It is only in exceptional cases 
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tliat hypertrophy develops, as wassliown hy Conrisart and by Da Costa, 
who observed the disease often in soldiers (irritable hearty. 

V. Treatment. — In order to relieve the attack as rapidly as possible, 
the patient should be placed in a large, well- ventilated, and not too light 
room. He should assume an elevated dorsal position and remove all 
constricting articles of clothing, 

Tlio local application of cold to the cardiac region, in the form of a 
not too heavy ice-bag, is very useful. The ingestion of small pieces of 
ice often furnishes extremely rai)id relief. But some individuals do not 
tolerate cold, and in them such measures must be abandoned. 

Certain artifices occasionally are very useful. We have already re- 
ferred to the case in which v. Dusch shortened the attacks by pressure 
upon a certain part of the abdomen. Waller observes a similar effect 
from compression of the pneumogastric and sympathetic in the neck. 
Koellikor, finally, observed in a woman a surprisingly rapid result by 
advising her to take deep inspirations and then hold her breath. 

Among medicinal agents the surest effect is produced by subcutaneous 
injections of hydrochlorate of morphine (1.0; Glycerin, aq. destil. au. 
15.0. M. D. S. i-i syringeful), but this remedy should not be given with- 
out dGliberation, Many other narcotics have been recommended, viz.: 
opium, chloral hydrate, ether, inhalations of chloroform, aqua lanroce- 
rasi, aqua amygdal. amar., tinct. hyoscyami, tinct. aconit., veratrin., 
belladonna, strychnine, ergot, etc. Largo doses of bromide of potassium 
have also i)roven serviceable. 

In hysterical, hypochondriacal, and nervous individuals, nervines 
may be very effective. This includes : tinct. valerian, aether., 20-30 
drops t. i. d., tinct. castorei panad., 5^0-30 drops t. i. d., tinct. asafoetidae 
20-30 drops t. i. d.; auro-natrii chlorati O.3., ext. dulcamar. 3.0. f. pil. 
No. 30. D. S. 1 pill t. i. d.; argent, nitric. 0.3; argillae q. s. ut ft. 
pil. No. 30. D. S. 1 pill t. i. d.; zinc, cyanat. 0.01. 1 pill t. i. d.; 
liq. kali arsenic,, aq. amygdal. amar., fui 5.0. M. D. S. 10 drops t. i. d. 
after meals, etc. 

The exhibition of an emetic is followed occasionally bv brilliant re- 
sults, particularly when the affection is caused by a spoiled and over- 
loaded stomach. (IJ Apomorphin. muriat., 0.1. : 10. D. S. -J-l syringe- 
ful subcutaneously. \\ Tartar, stibiat. 0.03, rad. ipecac. pulv.,*saech. 
alb., aa 0.5, M. f. p., d, t. d. No. 3. S. 1 powder every ten minutes 
until emesis.) 

Lemonade, effervescent mixtures, Selters water, champagne with ice 
may be drunk during the attack. 

To prevent a recurrence of the attack we should carefully consider 
the etiology. Great importance must be attached to a rational regimen: 
rational exercise in the open air, cold frictions, easily digested and nu- 
tritious food, avoidance or all excesses in eating and drinking. If there 
are no more urgent indications, the prolonged use of digitalis maybe very 
advantageous. (H Digital, pnlv. 2.0., Ferri lactis 10.0,, pulv. althsae 
q, s. utit. pil,. No, 50. D. S., 2 pills t. i. d.). Gerhardt recommends the 
administration of natrum choieinicum (for example, 2.0. fiant cum mu- 
cilag. gummi arab. q. s. pil. No. 20. D. S., 1 nill every two hours), par- 
ticularly when digitalis proves ineffective. Cnange of residence some- 
times acts very favorably, particularly wooded mountainous districts 
which are not too high, and tne seashore. 

If the patients complain of ansemic and chlorotic symptoms, iron 
preparations and quinine may be employed. In those suffering from 



NEITEOSES OF THE HEAUT. 143 

hemorrhoids, when the cnBtomary hemorrhages have coaaed, relief is oh- 
taiiied by the application of 6-10 leechea to the anus. In women whose 
Tnenstrual discharj^e is scanty, the flow may be stimulated by stimiilati n^ 
foot bftths (50-100 gm. of powdered mustard to a bath at 30" R.), 8-ia 
dry cups to the thighs or 4-0 leeches to the cervis:. 

The application of tlie confltaut current to the pneamogostric t 
Bympathetic aomt'timeB. it ia said, affords relief. Fliess reoommends t 
deaceudiiiR current to the pneumogastric, i. e,, the anode at the inner si . 
face of the stemo-maatoid, tlie catliode below, current of moderart 
strength, applied daily for 1-2 minutCB. 



Nervous Cardiac Pain. Stenoeardia. {Neuralgia > 
Angina Pectoris.) 



■■ HeartJ 



I. Symptohs — The disease ia characterized by attacks of pain whiob; 
start in the region of the heart and radiate into various nerve dio' 
tricts. It is associated almost always with disturbances in the move- 
ments and power of the heart, 

Tlie attacks occur Bometimes without any exciting cause. ThojN 
sometimes arouse the patient from deep Bleep and occur with special freH 
qaency during the trauBition from the waking to the sleeping Btate. lot 
other cases they follow a sliglit cold, bodily or mental excitement, di'J 
gestive disturbances, etc, 

Tho duration of the attacks varies from a few minutes to several 
hours, and sometimes the attacks recur so rapidly that the patients are 
tortured almost uninterruptedly for a number of days. Sometimes montha 
and years elapse before a repotiiion of the attacks, while in other caBes 
they recur daily, Aa a rule, tho intervals between the attacks become 
shorter the -longer the diseiise has lasted, and under such circumstancea 
the attacks often increase in intensity. 

In the majority of cases the attack begins suddenly. It is preceded ' 
more rai-oly by vertigo, ringing in the ears, nausea, difficulty in swallow- 
ing, a feeling of coldness, formication and diecoloratioti of the integu- 
ment of the limbs. 

Tho intensity of the pain is indescribable. It is located beneath the 
lower part of tlie steninm and the region of the left nipple. It is de- - 
scribed as cutting, burnifig, boring, as if a hot iron were whirled around i 
in the heart, as constricting, etc. At the same time the patients ezperi- I 
ence a sensation as if death were inevitable. 

In many cases the heart's action iatumultuona. The number of con- 
tractions is unusually large, the apex beat is abnormally exteusive and J 
vigorous, and auscultation discloses cliquetia metalliquo in addition to 1 
the systolic ventricular sound. In snch cases the radial pulse is generally I 
very rigid, but often the contractions of the heart are not all sufficiently i 
powerful to produce a perceptible beat in the radial artery (pulsus inter- 
mittens). Retardation of the heart's action is observed more rarely. At 
the same time it grows very feeble; the heart sounds are feeble, the ten- 
sion of the radial pulse diminishes so that it is hardly perceptible. In j 
extremely rare cases the action of the heart ia unchanged. 

The symptoms just described arc associated with dyspucea. The pa- I 
tients breathe irregularly and superficially, they gasp and sigh, and believe | 
that Buffocjition is impending. Such symptoms are chiefly the reflex re- i 
suit of tho pain, as tho resjdratory organs are unaffected, and the patients, 
when directed so to do, can respire deeply and regularly. 
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The features reveal the intense terror and anguish. The face is dis- 
torted and pale, and generally covered with perspiration. 

Neuralgic symptoms or other disturbances of innervation are almost 
always present in other nerve districts. The most constant one is the 
violent j)ain which begins in the shoulder and extends into the left arm. 
It is sometimes confined to the inner and posterior aspects of the arm 
(internal and middle cutaneous nerves). Sometimes it extends to the 
forearm along the distribution of the ulnar nerve. The pain radiates 
occasionally into the tips of the fourth and fifth fingers, more rarely into 
the other fingers which are supplied by the median nerve. The patients 
also complain, as a rule, of numbness and stiffness of the arm, and occa- 
sionally of formication, and these sensations often persist for sonic time 
after the pains have subsided. In a few cases the pain in the arm has 
preceded that in the region of the heart. As a rule, the integument is 
very hypera3sthetic. 

Radiation of the pain into the right arm alone is very rare, but botb arms 
are attacked somewhat more frequently. 

The pains often radiate to the back of the neck, the occiput and ears, 
either exclusively or chiefly on the left side. Pains in the distribution of 
the trigeminus are more rare, but Leroux described a case in which the 
gums were affected. 

Pains are observed not infrequently in the upper thoracic region (ante- 
rior thoracic nerves). The region of the nipple is also extremely painful 
in many cases, both spontaneously and on pressure. Cianciosi describes 
a case in which swelling of the left mamma developed shortly before the 
outbreak of cardiac pain. Swelling of the left testicle has also been ob- 
served in a few cases. 

Finally, the pains may radiate to the spinal column, to the umbilicus 
and the region of the stomach. Pains have also been described in the 
spermatic cord and testicles, and in one or both legs. 

Spasmodic symptoms are also observed, in many cases, in various 
nerve districts. In the distribution of the pneumogastric we notice 
spasm of deglutition, vomiting, and laryngeal disturbances. Constant 
singultus indicates the implication of the phrenic nerve. Even epilepti- 
form attacks may occur. 

In the category of vaso-motor disturbances must be included the not 
infrequent pallor, livid color, and diminished temperature of the integu- 
ment of the limbs. 

Nothnagel maintains that in some cases the vaso-motor disturbances 
are primary (angina pectoris vasomotoria). He believes that the spasm 
in the arteries or the skin increases the blood pressure in the aorta^ and 
thus gives rise to the changes in the heart muscle. 

Upon the approach of the attack many patients experience great relief 
if they breathe fresh air. They rush to the window or into the open air. 
The erect or standing position also affords relief. They often cling to 
the nearest object, and press it spasmodically against the chest, or press 
the hands firmly in the region of the heart, or lean the back against 
some solid support. During the attack some patients demand perfect 
quiet about them, and slight darkening of the room not infrequently 
acts very favorably. Involuntary micturition is sometimes observed 
during the attack. The urine may be very light and watery, and }s passed 
in very large quantities during and immediately after the attack (nrina 
spastica). If the attack lasts for any length of time, faintness is some- 
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times observed, and may even lead to complete loss ot eonscioiisnesa. 
At the Bume time, reapiratioii may be interrupted, the jmlso becomes 
imperceptible, and, if the heart sounds are very feeble, a condition of ? 
traoce may develop, and be the source of unpleasant mistakes to thai 
BUperficiftl observer. 

Sometimes an attack suddenly ceases spontaneously. In other cases 
it disappears after eructation, vomiting, an evacuation from tbi' bowels, 
or the passage of abundant flatus. Oases have also beeu oltserved in 
which cough and mucoid expectoration appeared at the end of the seizure., j 

Some authors mention that the seizures may alternate with othei 
nervous disturbances, such as sciatica, hemiontnia, or gastralgia. 

Ab a matter of course, we must not confine ourselves to an examina-V 
tion of the heart. Even older writers reponed that enlargement of Ih^ 
liver, particularly of the left lobe, gives rise to stenncarniu. In aom« 
cases mellitnria has been observed. Diaeasoa of the kidneys, uterus, an^ 
ovaries have also been regarded as etiological factors, I 

Many patients feel tolerably well in the intervals between thell 
attacks; otners suffer from the symptoms of the primary disoaae. ^'heg 
diseaso may extend over many years. Not infrequently a condition otm 
marasmus gradually develops to which the patient succumbs. Death* 
also occurs with symptoms of heart failure. Rupture of the heart or 
cerebral hemorrhage is observed only exceptionally. Sometimes special 
injurious causes may lead to a fatal termination. Thus, Dfckiosoa 
reports a case in which a fatal attack developed during coitus. 

II, Etiology. — There are two varieties of angina pectoris, an essen*! 
tial and a symptomatic form. The latter in the result mainly of changeBl 
in the circnlatory apparatus, particularly of atheromatous changes in ttie^ 
aorta and coronary arteries. It is also found in aortic aneurism and 
aortic insufficiency, iBore rarely in mitral lesions. The disease has also 
been observed in fatty degeneration of the heart and in obliteration of 
the pericardium, occasion^ly in niediastinitia and mediastinal tumors. 
The essential form includes those cases in which no organic changes caa J 
be found in the internal organs. Among seventy one oases collected bj« 
Oauthier, only three belonged to this class. It oocura chieSy in younj 
individuals. 

Angina pectoris may follow exposure to cold. Thus, angina pcctoriB^^I 
vasomotoria is often observed in winter in cold and damp rooms, i 
a rough climate. 

In other cases it results from mental excitement. Hysteria, liypo-j 
chondriasis, epilepsy, and insanity have also been mentioned as causes. 

A third series of cases are the result of toxic agents, such as the ex- 1 
ceasive use of tobacco or alcohol. 

Certain constitutional diseases, particularly gout and rheumatism, E _ 
said to act as causes. Kunze reports a ca-fc which was associated with! 
symptoms of secondary syphilis. Hereditary influences sometimes play b 
part in the etiology. 

Angina peclons is not averv frequent disease. It is pre-eminently »a 
alTeotion of advanced age, probably because diseases of the aorta, coro*! 
nary vessels, and heart muscle are especially frequent at that age. 
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lt^6 NEUROSES OF THE HEART. 

It is remarkably rare in children. Ren6 Blache describeB a case in a boy or 
fourteen, sufifering from aortic insufficiency and mitral stenoaia. ▼. Diuch 
reported one in a boy of eleven years, in whom the autopsy showed obliteration 
of the pericardium and calcification along the transverse sulcus of the heart. 

The disease prevails to a remarkably greater decree in males than in 
females (78.8 per cent according to Gauthier). This is probably owing 
to the fact that men are mucli more liable to bo attacked by rheumatism, 
gout^ atheromatous degeneration of the aorta and coronary arteries, and 
fatty degeneration of the heart. This is also true of the excessive use of 
alcohol and tobacco. The disease is more frequent, accordingly, among 
well-to-do people, who enjoy freely the pleasures of life. 

The bouily constitution appears to play some part in etiology, as the 
disease is especially frequent m obese individuals. 

Climatic conditions also exert some influence, inasmuch as the dis- 
ease is relatively frequent in colder climates. 

Some old reports mention a sort of epidemic development of the dis- 
ease, in 1824^ Klecfeld described an epidemic in Danzig, and Grelineau 
reported an epidemic on board of a cutter, after the crew had been 
exnausted in consequence of constant stormy weather. 

III. The Nature of the Diskase. — Recent writers are inclined to 
regard the ganglionic system of the heart as the site of the disease. 
Special importance has been attached to the cardiac plexus, which is 
composed of fibres from the pneumogastric and sympathetic, and is 
situated immediately beneath and behind the arch of tne aorta. This 
explains the frequency of angina pectoris in diseases of the aorta. Its 
frequent association with changes in the coronary arteries is also explained 
by the fact that the cardiac plexus sends off small branches which 
form the coronary plexus beneath the epicardium and in the immediate 
neighborhood of the coronary vessels. ^ 

The frequent radiation of the symptoms to the periphery is attributed 
to the numerous connections of the plexus with other nerve tracts. 
The predominance of the pains on the left side is, perhaps, the result of 
the situation of the heart on the left side, and of the specially close 
anastomosis with the left brachial plexus. 

In the majority of cases there seems to be merely a nutritive disturb- 
ance of the cardiac and coronary plexuses. Anatomical lesions have 
been observed in very few cases. Lancereaux reports a case in which the 
cardiac plexus was congested; furthermore, its connective tissue con- 
tained an abundance of white blood-globules which had partly separated 
the nerve fibres from one another, and had given rise to a condition of be- 
ginning degeneration. In another case, !l£>kitansky described compres- 
sion of some branches of the cardiac plexus by bronchial glands, and also 
compression of the right phrenic and left pneumogastric nerves. Had- 
don also observed compression of the left phrenic by an enlarged bron- 
chial gland, with beginning degeneration m the nerve fibres. Leroux , 
recently reported adhesion of a bronchial gland to the right pneumo- 
gastric, but no changes were found in the nerve fibres. Finally, Putja- 
tin found, in one case, proliferation of the interstitial connective tissue 
with granular and pigment degeneration of the ganglion cells of the 
auricular septum. 

IV. Diagnosis. — Angina pectoris is readily recognized. The parox* 
ysmal cardiac pain is the principal symptom. We should not be satis* 
fied with the mere diagnosis, but should endeavor to ascertain the oaose. 

Y. Pbognosis. — Tnis depends on the nature of the disease* If it ia 
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result of serions disease of the circniatory apparatus, we can luirdly 

Tiope for improvement. The prognoaia is more favorable when epecial 
causes, which maybe removed, are demonstrable. This is particularly 
true of the rarer idiopathic forms. Nor is recovery impossible in hys- 
teria, uterine and ovarian diseases, and hepatic enlargement. 

VI. Treatment. — In treating the individual attacks the patient 
should be taken into a large, roomy apartment, the window opened, the 
room slightly darkened, and kept as quiet as possible. The clothes 
'lould be loosened. The patients usually assume a sitting, even a Btand- 

position. 

Many patients experience great relief from swallowing pieces of ice ; 

ice-bag may be applied to the cardiac region, but it does not act well 
in all cases. 

Subcutaneous injections of morphine act with snrprising rapidity and 

Buccesg in many cases. Buttliis remedy is not devoid of danger, and 

functional disturbances of the central nervous system are particularly apt 

occur if the heart has undergone fatty degeneration. Great caution 

ist also be esercised in the use of inhalations of chloroform, sulphuric 

acetic ether. Stokes and Bamberger observed epileptiform attacks 

id severe collapse after chloroform inhalations. Amy! nitrite appears 

to be indicated in certain cases. This remedy will only be useful when 

spasmodic conditions in the sympathetic tracts are indicated by coolness, 

pallor, or livid color of the skin. 

Five drops of amyl nitrite are poured on a handkerchief and inhaled 
until the face grows red, and the patient feels a rush of blood to the 
bead. This remedy is very explosive, and should not be kept near the 
tire. 

Mnrrell and Ringer have claimed recently that nilro-glycerin (I-i 
alcoholic solution, 1-2 drops every tbree or four hours) has a favorable 
effect in angina pectoris. Mattliieu and Hay recommend natrium ni- 
trite (0.3-1.0 : 150. one tablospoonful three or four times a day). 

If svmptonis of heart failure are present during the attack, they 

should be treated with stimulants (champagne, rum, ether [10 drops on 

a lump of sugar every half-hour], tinct, valerian, ether.. -,25 drops on 

sugar, castorenm. asaftetida, etc.). Mustard hand and foot baths (50- 

100 gm. mustard to each bath), mustard draughts on the precordial region. 

and dry cups on the anterior wall of the chest may also prove usef^ii. 

lu vaso-motor angina pectoris. Nothnagel recommends brusbing the 

mbs, alcoholic frictions (spirit, camphorat.. spir, sinapis, spir. angei- 

|B CO., spir. formicarum and chloroform, warm foot, liaud, and full 

tfhs). 

To prevent the return of the attacks, the patient must live rationally. 
So must avoid excesses in eating and drinking, securen daily evacuation 
from the bowels, exercise daily in the open air without exposing himself 
to cold, harden himself by means of cold rubbings, and avoid bodily and 
mental excitement. 

Injurious influences, such as the abuse of tobacco and alcohol, mast 
be avoided. Hepatic enlargement is treated with laxative mineral waters 
(Kisaingen, Manenbad, Homburg, Carlsbad, Tarasp, etc.). In the seme 

I AT, treatment must be directed against other existing diseases (uterine 
M ovarian affections, etc.). 
Electricity may be employed if no special organic affections are de- 
lonatrable. Duchenne obtamed good results in several cases by vigorous 
Wdization of the nipple and cardiac reffion. The constant current has 
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.1, tn.h.t« f:ni)ilf>ye<l to adranta^, the application being made to the 
,,'.„.t.}Uh: uu<l L'ervical gympatnetic (anode to the neck and cathode 
3 ; ,4. iiii*; nigion, or, according to Euienbnrg, the anode to the ster- 
.. ,*, i 4ii;i^aiivt3 polo to the lower cervical spine). 
.,,i.,». piUiiL'iitd exi>erience great relief from a change of residence. 
.^ / 1 . i; tiUi /iol t/Ki high mountainous regions merit special recommen- 
\ .1 j»i, liuL tUe iaea-shore also acts favorably in some cases. Setons and 
I ..aai^cilc'd prove useful under certain circumstances. 

3. Basedow's Disease. 

I. byMPTOJCS. — This disease presents three cardinal symptoms: ac- 
'cKiatiiiU of the heart's action, enlargement of the thyroid gland, and 
piotiUoiou of the eyeballs. As a rule, these symptoms follow one an- 
other, more rarely they develop at the same time; they undergo remis- 
tiijiia and eica/;erbations, and may disappear Jil together. 

'i'iie disease begins, as a rule, with acceleration of the heart's action, 
Um iiuml>er of beats varj'ing from 120-150 or '^00, and in a few cases 
iliey are so rapid that they cannot be counted. The patients are also 
a/iuoyed by a feeling of palpitation, and generally the cardiac impulses 
are increased in energy. The impulses of the Heart are sometimes so 
violent that they are perceptible through the clothes. 

Dilatation of the heart and also hy})ertrophy are sometimes demon- 
strable on percussion. On auscultation, we often hear systolic murmurs, 
and these are {icrceptible occasionally as systolic thrill. In rare cases 
Basedow's disease is associated with valvular lesions, which present the 
ordinary physical signs. In the majority of cases, a systolic murmur 
must be regarded as accidental, but the auriculo-ventricular valves some- 
times present relative insufficiency if the dilatation is very extensive. 

Attacks of more marked acceleration of the heart's action are some- 
times noticed. These may be associated with pains in the region of the 
heart, which radiate peripherally. The attacks are also associated, as a 
rule, with dyspnoea, and sometimes with spasmodic cough. 

A few cases have been reported in which the movements of the heart were 
diminished in frequeucy. 

Subjective and objective palpitation often exists for months, and even 
years, before the second symptom, enlargement of the thyroid gland, 
makes its appearance. As a rule, this is not very extensive; one lobe, 
usually the right, is often larger than the other. At first the organ has 
a soft, elastic consistence, later it grows firmer and harder. Calcification 
only occurs when the gland has been previously diseased. Pulsating and 
vibrating movements are often felt over the gland, and on auscultation 
we hear a usually continuous humming, which is intensified at each 
systole of the heart. The thyroidal arteries are often sinuous and di- 
lated, and pulsate vigorously; the veins are also dilated and sinuous. 

The latest of the cardinal symptoms is the protrusion of the eyeballs. 
Sometimes it is more marked on one side than the other. Cases of 
unilateral exophthalmus have been observed, but are extremely rare. 

The cardinal symptoms usually develop in the order mentioned above. 
Cases in which the disease begins with enlargement of the thyroid or ex- 
ophthalmus are not frequent. In rare cases, furthermore, one or the 
other symptom may be absent. The development of the thyroidal 
enlargement and exophthalmus is associated with the action of the heart. 
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inaemncli as they grow more marked tlio more vigorous anil rapid are 
the movements of tho heart. The eymptoms sometinies develop in a 
GJugle night, aud, in other cases, they diminish with equal rapidity. 

As a rule, the patients have a delieate constitiition. Palo, blonde. 
bine-eyed individuals, with slight powers of reaistance, have a speeiul 
predispojitiou to the disease. The psychical condition is verv pecnliar. 
Even Basedow noticed that the paiients are often remarkably oheorfnl 
despite their unhappy position. Very frequently, also, the disease is 
found in esoitable, nysterical, or hypochondriacal mdividnals. It is also 
observed in epileptics, and sometimes maniacal or other psyctiopatliin 
conditions develop. Disturbances in various nerve districts are often 
observed in Basedow's disease. In one case Sichel observed tremor and 
parcBstheeia of the left limbs, and it is noteworthy that the exoplithal- 
mns was also left sided. £ulenburg mentions a case which was compli- 
plicated with connilsive tic. Uemicrania, trigeminal neuralgia, and 
occipital pains have been repeatedly; described. Finally, complication 
ffith chorea has been often observed in children. 

Vigorous pulsation of the carotids is usually perceptible. On palpa- 
tion, tlie vessel appears strikingly large, aud ausfiultation almost always 
reveals a loud systolic murmur. As other hir^'e arteries are also found 
to be markedly dilated, we are at once led to ihmk of disturbed innerva- 
tion of the vascnlar walls, and to attribute the murmurs to irregular 
vibrations of the walls. The patients feel the carotid pulsation, not in- 
frequently, as an annoying beating in the heoA, aud tins may he the first 
eyniptom of the disease. Marked dilatation and pulsation of the abdom- 
inal aorta and crural arteries are often noticeable. A systolic sound is 
Iieard in the smaller arteries, for example, the brachial artery. Systolic 
thrill and murmurs are also present. 

In a number of cases Lebert noticed hepatic pnlsation, which he ex- 
plains by increased arterial Suxion, t. e., as pulsation of the hepatic 
artery. 

The cervical veins are not infrequently found very large and dis- 
tended. Friedreich observed true venous pulse in tliem; undulation of 
the veins has been seen repeatedly. Bruits de diablo ore often heard 
over the bulb of the internal jugular, sometimes only during diastole of 
the heart. 

The condition of tho radial pulse is not alike in all cases. There is 
often a very noteworthy difference between the email pulse aud the vigor 
of tho cardiac contractions, while in otber cases the pulse is sometimes 
remarkably full and resistiug. In tho adjacent nnlse curve {Fig. 24) tho 
pslse is full and bounding, and shows distinct elevations of recoil, while 
the elevations of elasticity are not well markeil. 

Changes in the circulatory apparatus evidently possess intimate rela- 
tions with certain anomalous secretory processes. In many p.ttienta 
there is a great tendency to profuse perspij-atiou (hyperidrosis), which is 
occasionally unilateral. Abnormally profuse flow of tears, stilivation, and 
profuse diseharge of light-colored urine of low specific gravity are some- 
times observed. Eulcnburg and Fischer have described glycosuria in 
this disease. Profuao vomiting or watery diarrhcea is noticed in some 
patients. 

The frequent hemorrhages which have been described are probably 
tho result of disturbances of innervation. These hemorrhages tuKe place 
from the nose, iutostiuca, luugs, stomach, and uccosionaQy i 
dangerous character. 
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Ab a matter of cowrsG, all these changes give rtso to numerous uutri- 
"tive diBturbiinces. In one case Friedreidi observed a bronze color of the 
ekin; in another, Leube found eclerema of the face and backs of the 
hands. In the patient rejiresented in Figs. 25 and ac, there was sclerema 
of the lower timbg and lateral parts of tlie abdomen; the aifectetl parts 




Jfere light-brown in color. Gangrene of the lower limbs, terminatiog 
ntall^'i has been repeatedly obwervod. 

Among the disturbiiHces of Innervation may be included the changes 

B appetite, for wliile some patients have an uncontrollable antipathy to 

lod, others hare an insatiable appetite (bulimia). Increased thirst is 

'bo observed not infrequently, 

_ Tile bodily temperature is sometimes elevated, indeed the disease 

"may begin with febrile symptoms. The rise of temperature rarely goes 

tieyoud ;t8.5' C. Many patients are tormented bya subjective feeling of 

heat, which impels them to he constantly near a window. GInzinski ob- 

_8erved tliat there are sometimes very considerable diflerencea of tempe- 

[9ture on symnietiica! parts of the body. 

The eKJ>ression of the face ia that of astonishment, occasionally of 
>ight. Tuo fixed, peculiar 'expresaion is partly the result of the fact 
^at, in consequence of the exophthalmua, the edge of the upper iid does 
sot reacli the border of the cornea. In many cases the exopbthalmus 
!fin be removed temporarily to a slight exlent, but this is usually at- 
^nded with a disagreeable sensation of pain. The exophthulmus is 
K>nietimi'3so marked that the globe is luxated to a certain extent from 
e orbital cavity, and the eyelid is situated behind the globe. 
Graefe called attention to the incongruence between the change in 
the jilane of vision and the associated movement of the upper lid as a 
" "very early and extremely important diagnostic sign. It is present even 
■when the protrusion of the globe is not especially marked, and is easily 
Tecognieed by the fact that the upper lid remains behind on looking 
downward, Graofe attributes this to the spasmodic contraction of the 
aimooth muHcnlar fibres of the upper lid {muscle of Mueller). 
■ If the globe is rolled downwards forcibly while the upper lid is slightly 
Uevated with the tingers, it is found, in some cases, that little masses of 
tat project externally under the lid. Dilatation of the blood-vessels and 
Jl cyanotic color of the sclera are also mentioned. The mobilitv of the 
|[lobe is not infrequently impaired; sometimes there is even marked par- 
^h'sis of the ocular muscles and double vision. Diminished sensibility 
Af the cornea has been repeatedly described. The condition of the pupils 
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ries; they may be dilated, contracted, or unchanged. DisturbanceB of 
iccommodtttion have been noticed by some writers. Examination of the 
fundus shows dilatation and sinuosity of the retinal veins. Ilvperferaia 
of the smaller vessels of the retina has also been seen, and BecKer some- 
times observed pulsation of the retinal arteries. 

The exophthalmuB sometimes ^ives rise to very serious changes in the 
eyeball. For since it is the function of the lids, by means of iheir move- 
ments, to cover the globe with tears, and to cleanse it of foreign bodies, 
dryness, inflammation, and ulceration of the cornea and sclera are apt to 
develop when the lida are no longer capable of covering the globe. 
These changes may load to perforation of the cornea and destruction of 
I the eye. Cornweu maintains that purely trophic changes {attributable 
^^^^ the trigeminus) also occur upon the cornea. 
^^H| As a rule, the disease begiiiB gradually; its duration is chronic. 




B with an acute beginning are rare, and it is only in exoeptional 



^^^Bes witn an acute tiegmning are rare, and it is only in exoeptional 
^^^^Re that the disease begins with fever. Still more rarely does tlie dis- 
^^^tto run an acute course, 

Solbrig described a case in a child, in whom the disease began sud- 
denly, after menial excitement and a sleepless night, but diminished in 
two days, and had disappeared entirely ten days later. 

Exacerbations and remisaions of the symptoms occur very commonly. 
If recovery takes place, the oxophthalmns generally subsides last. It is 
■vorthy of mentiou that in a number of case marriage and childbirth pro- 
[sced recovery. 
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a Litt: (iuiiittiii ludtd fi lonpr time, a cachectic condition nsnallj devel- 
^ .iini ii t'uiul termination ensues after increasing proetration. In 
rl. i.. ovm|iiiimd of HtaHis develop, and dropsical symptoms precede 

1 .,[l<. lU'.iitli may also follow cerebral hemorrnage or intercorrent dis- 

' .i ' -. 

II. t'jihu.otiV. — »Scx exerts an undoubted inflnence on the develop- 
ijii 111 uf i\\\6 disuaso. Twice as many women are affected as men. Tne 
..)iii|)l(/iii8 (if tht3 disease, however, are much more pronounced in men, 
an>l, uiiconling to Graefe, serious destruction of the eyeball is more fre- 
^iiciii In lUam than in women. 

z\p: id ulrio an important factor. The disease is rare in childhood, so 
Uitit nu6(ih was able to collate only eleven cases occurring at this period. 

Thij youngest child was 2^ years old. The disease develops most fre- 
(iiieiitly from tiie fifteenth to the thirtieth years. In men, as a rule, it 
(ioLd not begin until a laterperiod. 

Heredity seems to have been present in some cases. Solbrig observed 
Lliu disease in a boy of 8 years, whose mother suffered from Basedow's 
dibeut^e and insanity. Bomberg and Juengken observed this affection in 
two hibters. 

The constitution is also an important etiological factor. Delicately 
liuilt, blonde, blue-eyed individuals, hypochondriacal, hysterical, nerv- 
ous individuals, chlorotic and ansemic persons are particularly liable to 
tiulTer from Basedow^s disease. Disorders of menstruation are found very 
often in the female patients, and indeed the symptoms of the disease have 
been known to disappear as soon as menstruation became regular. 

Olimatic influences seem to be not entirely destitute of influence, 
liebert noticed that the disease was more frequent in Breslau than in 
Switzerland and France, and Eulenburg observed it more frequently on 
the Baltic coast than in Berlin. 

Exhausting influences, mental excitement, and injuries act as excit- 
ing causes. 

The disease has been observed after acute infectious diseases, acute 
exanthemata, intestinal hemorrhage, child-birth, excessive lactation, 
onanism, and immoderate bodily exercise; also after inanition, intestinal 
(lisoases, leucorrhooa, and albuminuria. In other cases the disease has 
followed ioy, sorn>w, fright, worry, and injuries to the head. 

III. Akatomical Changes. — The nature of the disease cannot be 
inferred with certainty from the anatomical changes. The heart has 
often been found hypeftrophied and dilated. Fatty degeneration of the 
heart and inflammatory changes in the endocardium have also been 
tleHiTilH»d as aecidentul ai)i>earanoes. 

Anourisnnd dilatation and abnormal sinuosity of the arteries and 
varieoso dilatation of the veins have been observed in the thjrroid gland. 
Ilvperplastio conditions of the interstitial tissue and of tl^e glandular 
rtu^wtanee have also been noticed. The entire organ is often infiltrated 
inarktHlly with serum. Calcification and cyst formations are ^nerallv 
of older' date and can hardly be brought into direct connection with 
Basedow's disease. 

It has often boon noticed that the oxophthalmus diminishes consid- 
erably jifter tieath. This must l>o explained on the theory that the 
symptom is owing in part to distention of the retrobulbar vessels and 
serous infiltration of tne orbital adi})ose tissue. The latter tissue has 
also been found to bo increased in amount. The ocular muscles are. 
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sometimeB in a condition of fatty degeneration. Arterio-sclerotic 
changes in the ophthalmic artory are probably accidental. 

Special attention has boen devoted to the examination of the nervous 
syrtem. In a case reported by Opigel, the central canal of tlio spiiiul 
cord was obliterated, and the neuroglia in the vicinity had undergone 
proliferation. 

There is no donbt that the cervical sympathetic may be entirely un- 
changed in this disease. Abundant development of fat in the intersti- 
tial connective tisane, proliferation of the latter, injection of the vessels, 
atrophy of the nerve fibres and ganglion cells, and unusual pigmentation 
of these cells have been described in a number of cases, bat not all are 
beyond criticism. Moreover, similar changes are found in other con- 
ditions. 

French writers have called attention recently to the frequency of 
enlargement of the tracheal and bronchial lymphatic glands and con- 
sequent compression of the pneumogastric nerve. 

IV. Natitre of the Disease. — It seems moat probable to us that the 
disease is the result of paralytic conditions of the sympathetic nerve. Tlie 
acceleration of the heart's action may be explained by dilatation of the 
coronary arteries and increased fluxion to the heart. Dilatation of the 
vessels of the thvroid gland and orbit gives rise to the glandular enlarge- 
ment and exopnthalmuB. This explanation does not exclude the as- 
sumption that ocular symptoms may develop which must be attributed 
to irritation of sympathetic fibres. We refer to the contraction of the 
orbicular smooth muscular fibres which luhibit tJie movements of the 
npper lid and, moreover, the development of exophtlialmus has been 
attributed to spasmodic contraction of Mueller's orbital muscle. Dilata- 
tion of the fmpil cannot be regarded as the result of irritation of the 
sympathetic, since this symptom is by no means constant and, in addi- 
tion, it has not been shown to be' directly connected with the disease. 
These difficulties are avoided if we assume special causes for the irrita- 
tion of the orbital sympathetic fibres. These are found in the exoph- 
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thalmns. In our opinion this is primarily vaso-motor or paralytic, hut 
I account of the protrusion of the eyeball and the stretching of sym- 
)thetic fibres, those nerre tracts which supply the smooth muscles of 
I orbits are locally irritated. 

Borne authors believe that irritative and paralytic conditions of the 

pathetic are present from the beginning, Oeigel, who developed 

theory, assumes that the site of the disease is in the spinal centres 

of the sympathetic. He believes that the ociilo-pupillary centre of the 

cervical cord is in a condition of irritation, while the vaso-motor centre 

it paralyzed. 

* Benedict locates the disease in the medulla oblongata. Filehne pro- 
iced the symptoms of Basedow's disease in rabbits by irritating the 
liform bodies. 

.. DiAONoaia. — The diagnosis is easy if all three symptoms are 
prcBcnt. The ocular symptoms are important. We r<^fer to the want of 
narmouy between the movements of the upper lid and the plane of vision, 
and to ttie spontaneous pulse in the retinal arteries. 

These svmptoms also decide the diagnosis when, independently ot 
Basedow's disease, goitre and cxophthalmus happen to be associated with 
one another, the latter symptom perhaps as the result of pressure of the 
thyroid gland on the cervical sympathetic. 
~ In auffimic and chlorotic iudividuuls, attacks of palpitation of the 
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heart, associated with enlargement of the thyroid gland, occur Terj fre- 
quently. But the acceleration of the heart's action in such oases is not 
permanent; the palpitation is the result of bodily or mental excitement. 

It must be remembered, moreover, that the movements of the heart 
may be slowed in certain cases of Basedow's disease. 

VI. Pbookosis. — The prognosis as regards permanent recoyery is 
not very favorable. The symptoms occasionally disappear for years and 
then suddenly reappear. As a rule, the prognosis is more ffrave in men 
than in women, not alone with regard to the general, but idso the local 
symptoms. Matrimony may be recommended to female patients be- 
cause, as we have previously remarked, a number of cases are known in 
whicli the symptoms disappeared after the first pregnancy. 

YII. Treatment. — The principal measures m the general treatment 
of the disease are the prolonged administration of iodide of iron and 
galvanization of the sympathetic. These measures produced remarkably 
rapid and permanent effects in the case of the woman whose pulse carre 
is shown in Fig. 24. 

We may prescribe: Ferri iodat. saccharat., 5.0, pulv. et succ. liq., q. 
8. ut f . pil. No. 50. D. S. One pill every two hours; or Ferri iodat. sacch., 
0.1, sacch. alb., 0.5. M. f. p., d. t. d. No. x. One pill every two hours; 
syr. ferri iodat., syr. simp., aa 25.0. M. D. S. Onetablespoonfult. i. d.; 
Ferri lactici, 10.0, kali iodat., 5.0; pulv. et succ. liq., q. s. ut f. pil. No. 
50. D. S. One pill t. i. d. after meals. 

In galvanization feeble currents (5-10 elements) should be employed 
for two minutes every day. The ascending current is applied to the 
upper part of the cervical cord, the cathode high up in the neck, the 
anode between the scapulae. In addition, the anode is allowed to remain 
on the cervical spine and the cathode applied for two minutes to each 
cervical sympathetic and pneumogastric. The cathode is first placed 
high up in the auriculo-maxillary lossa and then gradually drawn along 
the inner side of the sterno-mastoid towards the clavicle. The medulla 
oblongata has also been galvanized by transverse currents through the 
mastoid processes. 

Among otlier remedies we will mention the preparations of iron, 
quinine, arsenic, bromide of potassium, belladonna, ergot, and the 
nervines in general. 

Great benefit may also be derived from a trip to the mountains or sea- 
shore, the use of ferruginous mineral waters, grape and whey cures, 
sometimes from the cold-water cure. Desnos employed duboisin 0.0005 
-0.001 daily subcutaneously and reports at least temporary improvement, 
particularly of the thyroid enlargement. 

In women suffering from menstrual disturbances we may attempt to 
regulate the menses by irritating foot-baths, cups to the thighs, etc., 
(vide page 143). 

Special injurious influences — excessive lactation, bodily and mental 
over-exertion — must be removed. Meigs attaches great importance to 
prolonged rest in bed. 

Beiiard observed rapid improvement in three eases after removal of 
the thyroid gland, and after diminution of the size of the gland by 
means of cauterization and the passage of a seton. lie recommends this 
plan particularly when the disease begins with thyroid enlargement. 

Among the local symptoms palpitation of the heart may require 
special treatment. We may apply ice bags to the cardiac region and also 
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give digitalia {Z : 200, ooe tableapoonful every two hourB), but too much 
should not be expected from tlie latter remedy. 

Bogojowleuki observed good effects from tincture of convallaria (20 
dropa t. i. d.), and Qerhardt recommends natrium choleiuicum (vide 
page 112). 

The thyroid enlargement is often treated with preparations of iodine 
^Bol. kali jodati 10 : 300 one tableapoonful t. i. d.; or tinct. iodin., 1.0, 
aq. desti]., 200, one tablespoon fill t. i. d.). These preparations must be 
used very carefully, as they have been known to produce severe iodism. 
The galvanic current has aleo been passed transversely through the tumor 
or the cathode alone applied to it. 

For the treatment of the exophthalmus Graefe recommended the 
application to the upper lid of iodine (tinct. iodin., tinct. gallarum, afi 
5.0. M, D, S.) and i(HiiQe ointment (unguent. kaU jodat., 5.0. I). 8,). If 
the exophthalmus is so marked that the lids uie not closed during sleep. 
the surface of the eye should be kept clean and moistened four times a 
day with warm water, lukewarm milk, or diluted glycerin, and a bandage 
applied at times, Graefe recommended tarsoraphy in very severe cases. 

4. Iniermiltence of the Heart. 

This is a condition in which the action of the heart ceaaes entirely for 
several seconds. It ia distinguished from simple in-egularity by the fact that 
when (he contractions of the heart again begin, they are regular from the 
start. Some individuals possess the power of producing intermittenoe of 
the heart voluntarily. lionders discovered the solution of this puzzle. 
By voluntary contraction of the muscles of the neck supplied by the 
spinal accessory nerve, the fibres of the spinal accessory which enter the 
pucumogastric are irritated and produce temporary cessation of the 
heart's action. 

Intormittence of the heart has been observed in diseases of the heart 
muscle, particularly fatty degeneration, in hypertrophy of the left 
ventricle from aortic stenosis and Bright's disease, as the result of escos- 
fiive bodily and mental exertion, and in alftAtious of the central nervous 
system. 

The disease sometimes occurs as a sort of independent neurosis, aa in 
the case observed by Skoda and Rokitansky. The patient, a man wt, .36 
years, had several attacks daily of intermittence of the heart. He was 
aware of the approach o( the attack. During the seizure the featnres 
were distorted with fear and anguish. A constricting, painful feeling 
was felt in the region of the heart, and radiated to the side and back of 
the neck. The return of the heart's action was accompanied usually by 
a aigh. At the autopsy, cheesy masses were found in ino left half of the 
cerebellum, and the left pneumogastric, right phrenic, aud greater cardiac 
nerves were compressed by lymphatic glands. 

Apart from the primary disease, the treatment consists of the recum- 
I bent posture and tlie administration of stimulants. 
I Ap/ien/lix — Diseases of the coronary arteries. In an organ like the 

heart, whose most important function is regular and vigorous uninter- 
rupted activity, it is unneoessary to say that serious impairment of the 
action of the teart will occur as soon as its supply of blood is diminished 
h^ narrowing or occlusion of its nutrient vessels. Experimental inves- 

■* — 'lions have shown that after compreseion, ligature, or artificial embo- 
of the coronary artenes. the movements of the heart become irregu- 
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lar and soon cease. Farthermore, cases of sndden death hare been 
reported in which the autopsy revealed nothing beyond stenosis of the 
coronary arteries, generally as the result of atheroma, more rarely of 
embolism. Such cases must not be mistaken for those in which sudden 
death follows hsemopericardium from the rupture of an anenrism of the 
coronary artery. 

In other cases, stenosis of the coronary arteries is characterised by 
conditions of cardiac insufficiency, sometimes with an acute, sometimes 
with a subacute course. Asthmatic symptoms, anginal attacks, symp- 
toms of stasis or chronic myocarditis are remarkably freaaent in sudi' 
cases. The proper recognition of these cases is very dimcnlt because 
similar conditions may arise from other causes. The very intimate re- 
lations between diseases of the coronary arteries and those of the muscu- 
lar tissue of the lieart are readily understood from an anatomical stand- 
})oint, for the former very often give rise to changes in the heart muscle. 

Sclerosis and atheroma are often observed in the coronary arteries, 
likewise inflammatorv thickening of the intima (endarteritis obliterans) 
— conditions which often give rise to the formation of thrombi. The phe- 
nomena of anaemic necrosis appear in that part of the heart muscle 
whose blood-supply is cut off by the thrombus. If the thrombus forms 
quite suddenly, the signs of hemorrhagic infarctions may be combined 
w^ith the necrotic process. Softening of the heart muscle (myomalacia) 
is sometimes the cause of sudden death under such circumstances be- 
cause the softened spot is perforated and the heart ruptured. In other 
cases there is gradual absorption of the softened spot, which is converted 
into a myocarditic cicatrix. The heart often becomes hypertrophic and 
dilated, and a chronic aneurism of the heart may form. Not infre- 
quently a valvular lesion develops as the result of sclerosis and atheroma 
of the tunica intima of the aorta and the endocardium, also cirrhosiB of 
the kidneys from sclerotic changes in the renal arteries. 

As a rule, the disturbances in question occur beyond the age of fifty, 
and more often in males than in females. At times heredity appears to 
exert an influence. Other jgases are the result of alcoholic excesses, 
gout, syphilis, or violent psychical excitement. The diagnosis, which can 
only be made with a certain degree of probability, depends chiefly on the 
etiology and the demonstration of sclerosis and atheroma of tne peri- 
pheral arteries. A clicking, tympanitic quality of the second sound 
over the aortic valves indicates calcification of these valves, and we will 
be more inclined, accordingly, to attribute other disturbances to sclerosis 
of the coronary arteries. T&e prognosis is unfavorable. The treatment 
is purely symptomatic, 

PART V. 

DISEASES OF THE AORTA. 

1. Aneurism of the Aorta. 

I. Anatomical Changes. — Aneurism is the term applied to circum- 
scribed dilatations of the vessel. According to the external appearance, 
aneurisms are divided into sacculated, cybndrioal, and spindle-shaped 
varieties. Their size varies from that of a pea to that of a man's hrad. 
The vralls of the sacculated aneurism are not always even; on the con- 
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trary, they are usually nodular and covered with nnmerons secondary 
!ijid tertiary dilatations. 

The aneurisms may bo axial or peripheral. In the axial form, tho 
entire circumference of the vessel takes part in the dilatation; in tlie 
peripheral form the dilatation involves only a circumscribed, lateral por- 
tion of the wall. The latter variety is not infrequently constricted directl v 
below tho opening into the aneurism. If this neck of the aneurism is suf- 
liciently long and yielding, the aneurismal dilatation may be defected 
upwards or downwards, and give rise to compression and stenosis of the 
vessel itself or ad^jacent organs. 

An aneurism is hardly ever found empty. It uaually contains more 
or leas firm thrombotic deposits. These are stratified; the oldest strata, 
which are recognized by tlieir great firmness and gray or grajiah-yellow 
color, are situated nest to the inner surface, while the most recent 
ones are directed towards the free space. The microscope shows that 
the thrombi contain ecattered white blood-globules, more or less clianged 
red globules, and frequently crystals of blood pigment iu a fibrillary 
basement substance. 

Tho thrombi sometimes undergo secondary changes. They are oc- 
casionally calcified or softened, the softened masses constituting a pns- 
like or cnocolate-hrown flnid. Not very infrequently the thrombi are 
penetrated by canalicular pasaages, which are supplied with blood from 
the anenrism itself. 

The thrombi are more abundant in eacculated than in cylindrioal and 
spindle-shaped aneurisms. This is owing to the fact that the circulation 
is especially slow in the sacculated aneurism. The thrombotic deposit 
is induced by the chauges iu the tunica intima which arc rarely absent 
iu an aneurism. 

The formation of thrombi within an ttneurism ia not an unfavorable 
process, inasmuch as it thickens the wall, and thus tends to prevent 
rapture. Indeed, in smaller aneuriams, the sac may be entirely oc- 
cluded, and spontaneous recovery enanea. On the other hand, the 
thrombi are a source of danger, inasmuch as parts may be separated 
from them, enter the circulation, and ho earned to the periphery as 
emboli. Thrombi may also occlude the entrance to vessels which enter 
the aneurism. The aneurism itself may also give rise to distoi-tion and 
elit-shaped distention of the mouths of the vessels. 

The aneurism is usually the result of dilatation of all three coats of 
the vessel (true aneurism). It generally begins with endarteritic 
changes and fattv degeneration, tho muscular coat diminisnea in 
extent, and alao in tonus and power of resistance, and thus allows 
partial dilatation of the trunk of the vessel. But calcification and 
fatty degeneration of the tunica intima of an aneurism are no proof 
that the development of the aneurism was preceded by arterio- 
sclerotic changes, since they may have developed secondarily. More- 
over, as arterio-Bcleroeis is very common and aneurisms are rare, the 
etiological significance of endarteritic processes eoema to have been 
much exaggerated. 

Socster has recently maintained that aneuriama are the result of 
mesarteritia. i. e., primary inflammatory diaease of the muscular coat. 
He finds that the chronic inflammatory process ia confined to the nutri- 
ent vessels which poas from the adventitia into the muaoular coat, and 
tiat they become surroanded with fibrous bauda which oause destructloD 
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of the mnscnlar tissne. It is evident that these changes must fayor the 
dilatation of the vessel. 

On microscopical examination, the mnscnlar coat in the wall of the 
aneurism is found extremely thin or altogether absent. The adventitia 
and intima may be unchanged, or thev are rich in cells and thickened. 
If the aneurism continues to grow, the intima ffrows thin and finaUj 
disappears, and then similar changes appear in the adventitia. Under 
these conditions rupture of the aneurism must occur, or adjacent organs 
and tissues must supply the deficiency in the wall of the vessel. 

An aneurism is dangerous on account of its tendency to constant en- 
largement. It is evident that it must soon reach a point at which mp- 
ture takes place or the integrity of adjacent organs is disturbed by 
compression. The lungs are very often comprei»ed by intrathoracic 
aneurisms. Gases have been reported in which, after mpture of an 
aneurism, the blood first entered tne lungs, or the lungs with the greatly 
thickened pleura had coalesced with the lumen of the aneurism. The 
main bronchi, particularly the left one, and the trachea very often 
undergo compression. Not infrequently the pneumogastric and recur- 
rent laryngeal nerves are compressed, and undergo degenerative atrophy. 
The auricles and venaa cavse may also undergo compression. The same 
fate may also befall the osseous tissues. Erosions develop at the manu- 
brium, clavicles and ribs, and may lead to entire disappearance of per- 
tions of these bones. 

The joints are often destroyed during this process, for example, the stemo- 
clavicufar articulation. The microscope shows that the eroded portions of the 
bone, after having lost their lime salts, assume a peculiar fibrous structure. 

If the aneurism perforates the bones, it is first covered by the mus- 
cles of the thorax. But these gradually disappear, so that the aneurism 
is situated immediately beneath the integument. Bupture then occurs 
in a short time, either suddenly as the result of bodily exertion or 
from gradual thinning or gangrene of the skin. The rupture may also 
take place into the pericardii or pleural cavities, the lungs, bronchi, 
trachea, venae cavae, pulmonary artery, and cavities of the heart. 

The phenomena of compression are still more complicated when the 
aneurism forms in the abdominal cavity. The stomach, intestines, liver, 
and kidneys are then involved. Bupture may take place into the stom- 
ach and intestines or into the urinary passages. Morbid changes develop 
not infrequently in the spine and spinal cord. Gradual erosion of the 
spine occurs, so that the aneurism is in contact with the spinal menihg^ 
If rupture then takes place, the blood passes upwards and downwards in 
the spinal canal, or between the meninges, or it gives rise to destruction. 
of the tissue of the spinal cord itself. In other cases there is simply com- 
pression of the cord, resulting in circumscribed softening and eecondaiy 
degeneration of certain colums of the cord. 

Aneurisms of the thoracic aorta are much more frequent than those 
of the abdominal aorta. 

The following is the proportion among 234 cases collated by Orisp : 

Thoracic aorta 175=74.8 per cent 

Abdominal aorta 59=25.2 " 

234 
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Crisp found the following relative frequency in the affection of tlie 
different parts of the thoracic aorta : 

Ascending aorta .' 98=58,8 per cent. 

Arch of aorta 48i^28.7 " 

' Descending aorta 21:=12,5 " 

I 1G7 

According to Lebert and Myers, anennBin of the arch of the aorta is 
a littlo more frequent than that of the ascending portion. 

Anenrisms of the aorta develop particularly in those localities against 
which the current of blood impinges with special force. In the iiacend- 
ing aorta aud arch, this position is the anterior and conrex Burface, in 
the descending and abdominal aorta, tho posterior and lateral surfaces,. 

II. Etiology, — Age exerts great inflnence on the development of 
aneurisms. They are exceptional during the first decade, most frequent 
from the thirtieth to fiftieth years, Tina is owing to the fact that dis- 
eases of the arteries usually begin at an advanced age. 

Congenital aneurisms are exceedingly rare. Phfflnomenow recently 
described a case in which the extraction of the child was much impeded 
by an abdominal aneurism. 

AueuriBms are much more frequent in men than in women, and 
among tho laboring classes than iu tho well-to-do. The influence of 
these factors arises from their effect oil the development of artoritio and 
eiidarteritic affections of tho aorta. 

Geographical conditions also exert an influence which should not be 
underestimated. Tlius, aneurism is a very common affection in Eng- 
land. This has been supposed to be the result of the widespread abuse 
of alcohol in that country, but this opinion baa been disputed. 

Aocording to Liddell s statistics, tne natives of the UnitM States suf- 
fer much less from aneurism than foreigners, as is shown by the follow- 
ing table : 
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Natives 81 cases = 33.5 per cent 

Foreigners 161 " =66.5 " 

242 



A few observations seem to indicate that heredity may exert an etio- 
logical influence. 

Certain constitutional diseases, especially gont and syphilis, have 
been supposed to bear a cansal relation to the development of aneurisms. 
According to Lebert, aneuriflras may also form under the influence of 
rheumatism. 

Injuries are often regarded as tho immediate causes of aneurism and. al- 
though their influence naa been undoubtedly overestimated, positive cases 
have been reported in which the first signs of the disease appeared di- 
rectly after an injury. The trauma may oe the result of a blow, push, 
fall, or the lifting of a heavy weight ; out so far as regards true aneu- 
risms, we must assume that ininries will only prove effective if they have 
been preceded by changes in the vesaela. 

Vi e have previously hinted that the excessive use of alcohol exerts an 
influence on the development of aneurisms, for, like the heart, tils' 
blood vessels of drunkards very often present serioua morbid changes. 
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The etiological factors mentioned favor the development of anearisms by giv- 
ing rise to fatty degeneration of the intinia and to endarteritic changeB, but, ac- 
cording to Koester, they give rise to mesarteritic changes. It has alao been held 
that aneurisms may follow vaso-motor disturbances without any anatomical 
changes in the muscular coat. 

III. Symptoms, — Even aneurisms of considerable size may not present 
any symptoms. They are either found accidentally on examination or they 
give rise to sudden death from rupture in individuals who apparently 
enjoyed excellent health. 

In other cases very grave symptoms arise which may vary greatly ac- 
cording to the organs implicated. The appearance of a pnlsatmg tumor is 
a very valuable diagnostic sign. According to the situation of the aneu- 
rism^ it appears sometimes along the right border of the sternum in the 
upper right intercostal spaces, sometimes it projects beneath the manu- 
brium sterni and above it in the jugular fossa^ more rarely it is immediately 
adjacent to the left border of tne sternum. Aneurisms of the descend- 
ing thoracic aorta generally appear on the dorsal surface to the left of the 
spine^ between the latter and tlie scapula. Aneurisms of the abdominal 
aorta also often project on the left or the spine, but if the abdominal 
walls are thin and sunken, the pulsating tumor may be visible ante- 
riorly. 

The tumor may grow to the size of a man's head. In a case described 
by Bamberger, an aneurism of the arch of the aorta projected upwards to 
such an extent that the chin rested directly on the tumor. If the 
tumor is not very prominent, oblique illumination may be very nseful in 
examination, because slight projections then become much more distinct. 
The growth of the tumor may sometimes be followed from day to day. 

The skin over the tumor is usually remarkably glossy and destitnte 
of folds. It is thin, and cannot be raised into folds as readily as over 
adjacent parts. If the aneurism has grown to such an extent as to 
threaten rupture through the integument, the latter generally assumes 
an ominous redness, or a gangrenous process develops with the formation 
of a scab, after the desquamation of which, fatal hemorrhage may occur. 

The j^ulsating movements often appear more distinct on oblique 
illumination. These movements alone may render the diagnosis almost 
certain. This is especially true when the tumor appears upon the 
anterior wall of tlie thorax. The suspicion of aneurism must be aroused 
at once as soon as we have to deal with two circumscribed, independent 
centres of pulsation, one of which would correspond to the apex b^t, 
the higher one to the aneurism. 

On palpation, as a rule, the tumor presents a soft and elastic, yielding 
consistence. Not infrequently it is extremely sensitive to pressure. 
Palpation should be practised very carefully, as we are liable to loosen 
some of the thrombotic deposits in the aneurism, and thus give rise to 
embolism. 

The pulsation is felt as a rhythmical, gradually increasing wave. 
It is not a simple elevation and depression, but an all-sided systolic 
enlargement of the tumor. If the fingers are placed in a circde upon the 
pulsating tumor, they are separated from one another at each elevation. 

In aneurisms of the ascending aorta and the arch, we often find not 
a single but a double impulse. Auscultation shows that the second 
(usually feebler) impulse coincides with the second (diastolic) aortic 
sound, so that the systolic impulse corresponds to the filling of the aneu- 
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riem, and the diastolic impulso is oouveyed from the aortic semilnnar 
Talves. 

The force of the systolic impulse may also be important in diagnosis, 
for if the pulsating tumor shows more vigorous impulses than the apei 
beat, the former mnst possess special pulsating powers and processes. 

Purring thrill is found not infrequently over the aneurism. It is 
almost always systolic in character, diastolic thrill (associated with the 
former) being very rare. 

la aneuriema of the arch which have not given rise to a visible 
prominence, palpation may be very important. When the finger la 
pressed downwards deep into the jugular fossa, it sometimes reaches 
the aneurism. 

Percussion furnislies very valuable data. In many prominent aneu- 
risms it permits a deSnition of adjacent organa, thus enabling us to form 
an opinion of the approximate size of the aneurism. I^atent aneurisms 
are sometime* disclosed by the unusual dulness which is present to tiio 
right or left of tlie steniuni, over the mamihriuin sterni, or along the 
spinal column. Aneurisms of the abdominal aorta can only be reached 
from the anterior surface if the abdominal walls are thin and yielding, 
and the JnteatiueB filled, in the main, with gas. Considerable pressure 
■with the plesimeter will be necessary in order to compress the intestines 
lying over the aneurism, and thus to eliminate their tympanitic percus- 
sion note. It may be advisable to evacuate the contents of the bowels, 
by means of laxatives, before the examination. 

Auscultation does not furnish the same symptoms in all cases. We 
may hear a simple systolic sound, a systolic and diastolic sound, a systolic 
murmur, or a systolic and diastolic murmur. The murmurs are some- 
times so loud that they are audible at a distance from the patient. Ac- 
conling to Oraves, they are intensified in aneurisms of ttic abdominal 
aorta, when the pelvis is kept as high, and the thorax as low as possible. 

From theoretical considerations, it would seem that all aortic aneu- 
risms slioiiid civo rise to systolic murmurs, because the aneurism con- 
stitutes a sudden dilatation of the blood channel, in which whirling 
motion of the blood and. therefore, a murmur should arise. The mur- 
mur should only be absent if the dilatation is very gradual (spindle- 
shaped aneurisms), or the thrombi on the inner surface of the tumor are 
80 aonndant that a sudden dilatation of the channel is, in reality, no 
lon§;er present, or finally, if, on account of cardiac weakness, the 
rapidity of the circulation in the aortic system is exceedingly slow. 
"*~'im the last-mentioned possibilities, it is evident that aneiirismal 

rmnrs may disappear permanently or temporarily. 

If a systolicanddiastoIioBoundareheardoverananearism, the former 
is explained by the tension of the aneurismal wall, and the absence of 
the conditions necessary to the development of systolic murmurs, which 
were mentioned above. The diastolic sound, on the other hand, must 
be interpreted as couveved from the aortic semilunar valves. This view 
is corroborated by the tact that it is heard so much more frequently the 
nearer the aneurism is to the origin of the aorta. For this reason, 

k double sounds will hardly ever be heard over aneurisms of the abdominal 
Aorta. This explanation, it is true, seems to be contradicted by the 
&0t that the second sound over the aneurism is not infrequently louder 
pan that over the origin of the aorta, and of different quality; but 
Sconetic modifications in sounds conveyed from the aortic valves are 
Yfcry readily produced by resonance within the aneuriam. 
._ 
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1 1. . . .iiiiohim (if riyHlolic and diastolic marmars over an aneurism 

.iiita.to ilii|ii^tid on the same causes. If, in addition to the 

iiiiiitid aortic iiisufiiciency^ the diastolic murmur which is 

I I ii4 I \n\ Ml vi^ntiiele is sometimes conveyed to the aneurism. We 

(. .« . iiiiii. Ill id iiiodo of development if the murmur at the origin of 

, I. .. ..la aiitl lliuL over the aneurism have the same acoustic Quality. 
ik ,1 ii ii.i. auititt viilvos are sufficient, the conditions for the production 
i 1 1. . ii.i.iulh: niiirniur must be present in the aneurism itself. These 
... Ill i>. Ill iiiiiMJriL of the phenomena of regurgitation of the blood. If 
.1. . I.tiiuil wUu'U iri propelled towards the periphery regurgitates into 
• I.. .iiii.Kiiniii during diastole of the heart, whirling movements of the 
i.i .'.I aiiil u (liiiritolic murmur must develop in the aneurism if the cur- 
,- i.i •.! iiiiind Iri Hufficiently rapid. 

oi n in biibjiM'tivo disturbances are felt not infrequently at the 
ii.. ul ilto annurism. The patients complain of annoying throbbing 
.•i.i lM.iiiii>(, often associated with severe shooting or hurning pains. 
Tiiii ^\iiipLoinri very often are intensified in certain positions of the 
ii«iil>, jiitrticuiarly left lateral decubitus. On the whole, pain plays 
.1 |iiiiiiiinitut part among the subjective symptoms of aneurism. It 
.i|j|i(:uiri as brachial or intercostal neuralgia, or as extremely violent 
nanus ill tho abdomen. The latter form may simulate gastralgia, 
lii.|iiilii: or renal colic. At all events, it must be remembered tnat 
l<iiiinii:t('cl and violent neuralgic symptoms should rouse the suspicion 
lit' am'iiri«m if other causes may be excluded. 

i lian^'eH in the heart are observed very frequently. The aortic valves 
an: nol, infreouently insufficient because the endarteritic process which 
^avc line to ttic formation of the aneurism extends to the aortic valves 
and renders them incapable of function. Mitral lesions are much rarer, 
ihoii^b these valves often present endarteritic changes at the autopsy. 

The condition of the heart muscle is not alike in all cases. If certain 
valves are incapable of function, those changes must necessarily develo]> 
wliii^h are to be expected according to the laws of compensation. These 
uonerally consist of hy[>ertrophy and dilatation of the left ventricle. 
Tliese (•h'in«j:es in the left ventricle will also develop if extensive arterio- 
ftcleroriirt has long' preceded the deveh>pment of the aneurism. But if 
the conditions are uncomplicated and the aneurism alone is present, 
ihangcrt in the heart muscle may ho entirely absent. Jndeed, Axel Key 
has shown that the muscular tissue of the left ventricle then undergoes 
ililatati(»n and atrophy. This fact evidently is not in accord with the 
tliettretical considerations ac(M)rding to which, since the sudden dilatatioa 
of the Idood channel within the aneurism otTers greater resistance to the 
left ventricle, liypertrophy or dilatation of the left ventricle should be 
expected. Axel Key explains this on the ground that the expected 
hypertrophy renuiins absent. on account of the anaemia and imperfect 
ftu'uuitiou of blood, and in addition, an aneurism which is situated near 
the heart generally presses on the adjacent jmhnonary artery. The left 
ventricle therefore rei'eives very little blt>od from the pulmonary veins, 
a circumstaiu'e which antagtMiizes the eomiitions necessary to hyper- 
lro{»hy. Hypertrophy of the right ventricle is not infrequent. The 
origin* of the pulmoiuiry artery is almost always found to be dilated. 
Intlamnuitiou of the pericaiilium occurs not infrequently daring the 
course of aneurisms. 

The heart is very often found to bo dislocated. In aneurism of the 
aseeudiug aorta and arch, the heart may be pusheil downwards and to the 
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left externftUy, so that the apex beat is in the aixth iiiteroostiil space 
outside of the line of the left nipple. In aneurism of the ilescending 
aorta the heart is not infrequently pushed upwards and interaaily, »n5 
the dislocation is more marked the nearer the aneurism is to the dia- 
phragm and the greater its dimensions. 

Tiie heart's action is generally irregular. Attacks of palpitation oc- 
cur, aesoriated with dyspnea, and ocGasioually with violent pains In the 
arms, hack of the neck, and epigastrium. These seizures are entirely 
similar to angina pectoria. Tbcy occur sometimes in certain positions 
of the body, and many patients are comfortable only when they assume 
an elevated dorsal or a sitting posture. 

If the heart's action is very excited, throbbing of the carotids be- 
comes noticeable. According to Franck, the nidial pulse very often 
preaents the characteristics of pulsus paradoxus b. inspiratione intermit- 
tens, (. c, the pulse becomes considerably smaller or imperceptible dur- 
ing deep inspiration. This is said to occur only in aneurisms of the arch. 
and to affect the pube of those vcssi^ls alone which take their origin 
from the aneurism. Franck explains this phenomenon on the theory 
that the aneurism presents an uniLSually large surface to the indu- 
enco of the intrathoracic pressure, and he believes that the limitation 
of the paradox pulse to certain vessels may be employed in the diagnosis 
of the situation of the aneurism. 

Oreat significance attaches to the retardation of the pulse as comjmifd 
to the apex beat, and to retardation and unequal character of the pul^ 
in symmetrical arteries of the body. If the aneurism is situated on thu 
ascending aorta, all the pulses of the periphery of the body will ho de- 
layed in comparison with the apex beat. In aneurism of the arch and 
descending aorta, the pulse in the neck and arms will coincide with thu 
apex beat, the crurul pulse will be considerably delayed. In aneurisms, 
particularly of the arch of the aorta, there are often differences in fnl- 
neaa and in the time of occurrence of the pulse between corresponding^ 
arteries on both sides of the body. These are often caused by tlio di:*- 
tention and slit-shaped narrowing of a vessel at its entrance into tlic 
aneurism. But even when the mouths of the vessels are unchanged, the 
aneurism itself furnishes the condition for the production of these 
changes. If an aneurism is situated between the origin of the innominate 
and left carotid anterics, the pulse in the right carotid and radial ar- 
teries must evidently appear earlier than that in the arteries of the left 
side of the neck ana head, the left arm, and both lower limbs. If the 
aneurism is situated between the left carotid and subolaviun arteries, the 
apex beat, carotid, and right radial pulse will coincide in point of time. 
while the pulse in the left radial and both crural arteries will bo delayed. 
Whether tne change in the pulse is the result of stenosis of the mouth 
of the vessel or of the situation of the aneuMSm can be determined iu 
many cases from the fulness of the pulse. The latter will bo considur- 
ably diminished if the mouth of the vessel is narrowed. 

Ophtlialiuoanopic examination allows spontanooiia arterial pulse tn the retina. 

ometirues more distinctly or exclusively in one eye. Lebert and Quincke alai* 

oboerved t^pillary pulse in the face, i. e.. the face was reddened with each chi- 

f-dino Hj-slole. According to Quincke, this phenoinenoa is noticed only iu large 




The cervical veins not infrequently present marked distention and 
Undulatory movements. If the superior vena cava is strongly compressed 
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by an aortic aneurism, the subcutaneous veins of the neck and upper 
part of the thorax, which serve as collateral tracts, are often very sinuous 
and dilated. If an innominate vein alone is compressed, the enlarge- 
ment of the cutaneous veins will be confined to one side. Finally, if the 
pressure affects the inferior vena cava, the veins of the abdominal walls 
will be dilated. 

Tiie dilatation of the veins is often followed by oedema, its situation 
varying according to that of the dilated veins. Compression of the in- 
ferior vena cava may be followed by albuminuria and signs of passive 
congestion of the kidneys. 

Numerous disorders of the respiratory tract appear during the course 
of aortic aneurism. Very many patients complain of dyspnoea, the 
result of compression of lungs. The dyspnoea is so much more danger- 
ous the larger the aneurism, tlie more rapid its growth, and the more 
unyielding the thorax. The dyspnoea sometimes follows compression of 
a main bronchus. The left is compressed more frequently and is some- 
times entirely occluded. The respiratory movements on the side involved 
are remarkably diminished in extent, and this side of the thorax may 
present inspiratory retraction of the intercostal spaces. Vocal fremitus 
IS diminished or extinguished. On account of the diminished tension of 
the lungs on the side in question, a deep tympanitic note is heard on 
percussion, and dulness develops if the lung collapses entirely. On aus- 
cultation the respiratory murmur is found to be feeble or altogether ab- 
sent ; in the former event sibilant and sonorous rdles may be heard. 

Very important changes may be recognized on laryngoscopic exami- 
nation. One or both vocal cords are not infrequently found to be im- 
movable, as the result of unilateral or bilateral paralysis of the recurrent 
laryngeal nerve. If i;he paralysis is unilateral, the left nerve is generally 
affected : if both are paralyzed, the voice becomes aphonic, the patients 
are unable to cougli vigorously, and often swallow " the wrong way,'* 
because closure of the entrance to the larynx is impaired by paralysis of 
the epiglottis. 

If the aneurism presses against the trachea, vigorous pulsating move- 
ments may be shown by the laryngoscope, at the site of compression. 
It must be remembered, however, that slight pulsating impulses of the 
tracheal wall have been described as normal. If these impulses are very 
vigorous, the patients may be tormented by a feeling as if the laryngeal 
tissues were dragged rhythmically downwards. 

Asthma-like attacks develop occasionally, and are attributed to tem- 
porary irritation of the pneumogastric. They may be associated with 
vomiting and stenocardic symptoms. 

Pulmonary phthisis develops not infrenuently. Among 77 eases of 
aneurism of the arch of the aorta collectea by llanot, the condition />f 
the lungs was not referred to in 35 ; but among the remaining 42 cases 
phthisis occurred 18 times (38.1 per cent). Some writers attribute this 
complication to compression of branches of the pneumogastric, others to 
compression of the pulmonary artery. 

Very distressing symptoms on the part of the nervous system very 
often make their appearance. The most frequent one is brachial neural- 
gia, especially in tne left arm. It is the direct result of the pressure of 
the aneurism on the brachial plexus, and may be associated with numb- 
ness, formication, weakness, and even paralysis of the arm. Intercostal 
neuralgia is not infrequent in aneurism of the descending thoracic aorta. 
Aneurism of the abdominal aorta gives rise to violent pains in the spine. 
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If the spinal column has been eroded, convulsions, parsesthesiaa, and 
paralyses of the lower limbs appear, and sometimes paralysis of the blad- 
der and rectum. 

Not every functional disorder of the upper limbs must be attributed 
to paretic or paralytic conditions. The mobility of the limbs may also 
be impaired by the destruction of the sterno-clavicular or scapulo-clavic- 
ular articulations, or by erosion and widespread destruction of the 
scapula. 

Aneurisms have been found not infrequently in the insane. Manson 
and L. Mayer state that aneurismal dilatation of the internal carotid is 
a frequent lesion in the insane. According to Mayer, the psychosis is 
the result of the circulatory disturbances in the brain produced by the 
change in the vessel. 

Many patients suffer from extreme insomnia. A difference in the 
pupils is sometimes noticed, and is attributable to irritation or paralysis 
of sympathetic fibres. 

Morbid symptoms on the part of the abdominal organs must be 
looked for, above all, in aneurisms of the abdominal aorta. Changes in 
the thoracic viscera are also observed at the same time. 

Neuralgic symptoms may simulate gastralgia. Not infrequently 
there are attacks of violent vomiting, which have been attributed to in- 
termittent irritation of the pneumogastric. Attacks of colic have been 
described with equal frequency. Pressure upon the intestines may in- 
terfere greatly with defecation, and cases have been reported in which 
the faeces had the ribbon-like shape observed in intestinal cancer. 

Narrowing of the oesophagus merits special mention. In old people 
there may bo a suspicion of oesophageal cancer; but we should hesitate to 
introduce the oesophageal sound before we are sure of the absence of an 
aneurism of the aorta. In the other event, the aneurism may be per- 
forated, and give rise to a rapidly fatal hemorrhage. The disturbances 
in swallowing sometimes occur in paroxysms, or only in certain positions 
of the body, for example, in dorsal decubitus. 

Obstinate forms of jaundice, the result of pressure on the ductus 
hepaticus, or ductus choledochus, have been repeatedly observed. 

In one case, Ralfe described increased production of urine. Dimin- 
ished diuresis may also occur if the aneurism compresses the ureter and 
produces stasis of urine and dilatation of the ureter above the site of 
compression. 

Cases have been reported in which an aneurism was present for ten, 
twenty years, or even longer. Sometimes, indeed, the patients are 
able to do heavy work for a long time. From a large number of obser- 
vations, Lebert estimates the average duration of the disease at fifteen to 
eighteen months. 

Spontaneous or artificial recovery of an ameurism can hardly ever be 
looked for. The fatal termination occurs in various ways. Sometimes 
the patients grow very pale and cachectic, hemorrhages appear occa- 
• sionally in the skin ana mucous membranes, oedema develops, and death 
follows after symptoms of general marasmus. In other patients the 
stenosis of the cesophogus increases to such an extent that death takes 
place from inanition. Compression of the trachea, bronchus, or lungs 
may also cause death by suffocation. Again, intercurrent diseases, 
especially pneumonia, pleurisy, or pericarditis, are the immediate causes 
of death. This may also follow grave icterus and spinal paralysis. £m- 
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bolic processes, particularly in the arteries of the brain and limbs^ are 
also of grave significance. 

Death is often the result of rupture of the aneurism. Rupture ex- 
ternally is usually preceded by thinning and reddening of the skin, and 
the formation of a gangrenous scurf. The hemorrhage sometimes ceases 
spontaneously or is checked by artifical means, particularly if the blood 
is oozing very slowly. Bupture into the pulmonary artery or one of the 
cavities of the heart is revealed by the abnormal murmurs and the circu- 
latory disturbances, but such processes may be tolerated for a remarkably 
long time. Aneurisms of the ascending aorta often burst into the peri- 
cardial cavity. The symptoms of internal hemorrhage then arise, the 
cardiac dulness is rapidly increased, the movements of the heart are 
paralyzed. In rupture of an aneurism into the pleurd cavity, the symp- 
toms of internal nemorrhage are soon followed by those of pleural effu- 
sion (dulness, diminished or abolished vocal fremitus, etc. ). Kupture into 
the lungs, a bronchus, or the trachea, is usually followed by ratal hem- 
orrhage from the lungs. Uncontrollable haematemesis or profuse intes- 
tinal hemorrhage is evidence of perforation of the aneurism into the 
oesophagus, stomach, or intestinal canal. Bupture into the urinary 
passages gives rise to baematuria. 

IV. Diagnosis. — We must consider not alone the diagnosis of the 
aneurism as such, but also of its situation. 

When the aneurism is latent, suspicion of its existence will be roused 
only by the presence of special symptoms. These include unilateral or 
bilateral paralysis of the recurrent laryngeal nerve, difficulty of degluti- 
tion, obstinate neuralgia. The diagnosis of an aneurism can only be made 
under such circumstances if other causes for the symptoms mentioned 
can be excluded. In some cases, murmurs found over a circumscribed 
part of the aorta may be important in diagnosis. But we must assure 
ourselves that the murmur is not the result of compression and stenosis 
of the aorta. 

If the aneurism has given rise to the formation of a pulsating tumor, 
it may be mistaken for a solid tumor situated upon the aorta, which con- 
veys its pulsations to the former. If the movement is simply conveyed, 
the tumor rises and falls, moves up and down, or from the right to the 
left, while the pulsating movement of an aneurism is conveyed in all 
directions. If the aneurism can be grasped between the fingers, its vol- 
ume is found to increase at each systole, while the dimensions of a tumor 
situated upon the aorta remain unchanged. Finally, an aneurism pre- 
sents a gradually increasing systolic increase in volume, while the pul- 
sating movement of a tumor is abrupt and vigorous, and disappears with 
equal abruptness. 

In a case reported by Meyer, an aneurism, which had produced com- 
plete occlusion of the left bronchus, was overlooked, and the disease re- 
garded as a left pleurisy. In such cases, special attention should be paid 
to abnormal murmurs and pulsation, and to differences in the time of 
occurrence and the strength of the peripheral pulse. 

The situation of the aneurism is decided in the majority of cases 
by the position of the thoracic tumor. Aneurisms of the ascending 
aorta generally appear at the right edge of the sternum at the level of 
the second and third intercostal spaces. Those growing from the arch 
appear generally under the manubrium sterni or along the left edge of 
the sternum. Aneurisms of the descending thoracic aorta are situated 
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usually to the left of the spine, most frequently at the level of the 
eighth doreal vpi-tebra. 

Comparison of the peripheral pulses may also be employed for accu- 
rate localization of the aneurisms, particnlany of the aacendine aortii iind 
arch. The points to be considered in diagnosis are: Delay of the pulse 
compared with the ape;t beat, non- synchronous occurrence oi fiymmelrical 
pulses, dissimilar quality of corresponding pulsea, partial "paradox 
pulse." 

The differentiation between aneurism of the arch of the aorta and 
the innominate artery may he very difficult, and even impossible. 
Aneurisms of the innominate generally ap])ear nnder the first right 
costal cartilage and farther up beneath the clavicle, they press towards 
the right supra- clavicular fossa, and give rise to chaugea in the pulsa of 
the right side of the neck and head, and of the right arm. 

V. Phoonosis. — The prognosis of aortic anenrisms is unfavorable. 
Spontaneous recovery can hardly ho hoped for, and the application of 
artificial measures is neither certain nor destitute of danger. As the 
aneurism, moreover, has a tendency to enlarge, there is danger of final 
rupture or compression of vital organs. 

VI. Trbatmest, — In the majority of cases, therapeutics must he 
restricted to rational dietetic measures and the treatment of specially 
distressing symptoms. The patients must avoid all mental and physical 
excitement, eat easily digested and nutritions food, and secure a daily 
evacuation from the howels, if necessary by the aid of laxatives and min- 
eral waters. Any bodily exertion may be the immediate cause of rup- 
ture of the aneurism. Narcotics (snocntaneous injections of morphine) 
must he employed to combat violent pains and stenooardic and asthmatic 
attacks. When severe palpitation and signs of heart failure develop, wo 
may prescribe digitalis and the local application of cold to the heart. 

Ferruginous preparations and quinine are indicated in aniemia. If 
the aneurism projects prominently extemally, it should be guarded 
against pressure and injury by a anitahle bandage. When rupture im- 
pended, good effects have been seen from applications of collodion. 

Absorbents and astringents have been employed to act npon the walls 
of the vessel. Until within very late years, goo<i effects are said to have 
been obtained by the prolonged use of potassium iodide (10 :200 a table- 
spoonful t, i. d.). This remedy should be particularly employed if we 
hare reason to suspect that the formation of the aneurism is a result of 
syphilis. Less faith may be placed in the administration of acetate of 
lead (0.05 every two hours), or tannic acid {0,2 every two hours). Ergot 
and its preparations havo been used considerably, and sometimes, it ia 
Biiid, with good effects. 

Amou^ the remedies which are said to give rise to the formation of 
clots within the aneurism, the galvanic current merits special mention. 
One or two needle-shaped electrodes are inserted into the aneurism, and 
the constant current allowed tojiasa through them for a certain length 
of time. According to Diijardin-Beaumetz (writing in 1877). Oiniselli 
and other Italian physicians had employed electro-puncture of aortic 
aneurisms forty-five times without seeing any hat! effects from the opera- 
tion. Among thirty-eight cases no result was obtained Jn eleven: in the 
remainder, improvement and recovery for a prolonged period were 
observed. 

Anderson describes the following plan of application of the constant 
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The carrent should not be very strong, but possess considerable 
chemical power. Anderson employed, at the most, eight large elements 
of a Stohrer battery. The needles should not be too thick, but very 
sharp. They shoufd be insulated to within 2.5 cm. from the point. 
Before insertion, the needles should be oiled. One or both needles may 
be introduced, the latter particularly in large aneurisms. The positive 
Pjole pro<luces a smaller but firmer clot than the negative pole. Each 
sitting should not last longer than an hour. According to its effect, the 
sitting is repeated at the end of one or more weeks. Recently it has 
been justly held that the anode alone produces a clot, and that there- 
fore the cathode should not be inserted. 

The injection of liquor ferri sesquichlorati has also been employed in 
order to give rise to the formation of a clot, but this plan is not without 
danger. The same object has also been sought by tlie introduction of 
foreign bodies into the aneurism. In two cases, Bticcelli unsuccessfully 
inserted watch springs. Moore and Lewin introduced horse hair^ 
Schroetter, fils de Florence (silk) into the aneurism. 

The starvation plan of treatment possesses merely an historical 
interest. 

2. Stenosis and Occlusion of the Isthmus Aorta. 

I. AxATOMiCAL Changes. — The isthmus of the aorta is that por- 
tion situated between the origin of the left subclavian artery and the 
beginning of the descending thoracic aorta. During foetal life, this part 
is very narrow, and it is not until after birth that its lumep attains the 
size of the adjacent part of the aorta. 

Under abnormal conditions, the isthmus may be stenosed or entirely 
occluded. These conditions are observed most frequently below the 
origin of the ductus Botalli, more rarely at the site of the latter, still 
more rarely above it (among forty-six cases, twenty-one immediately 
below, seventeen at the ductus, eight immediately above the ductus). 
Sometimes there is an annular constriction, sometimes a valve-like mem- 
brane juts intcnially from one side, sometimes the stenosis or occlusion 
extends over a distance of one centimetre. At the narrowed portion, 
the inner walls of the artery are not infrequently folded and furrowed, 
and may present thrombotic deposits. 

In many cases the ductus Botalli presents no abnormality. It is 
occasionally found open. In rare cases it contained thrombi which pro- 
jected into the lumen of the aorta. 

The left ventricle is very often dilated and hypertrophied. The en- 
docardium shows clironic inflammatory changes (thickening, calcifica- 
tion), most fro(juently at the aortic, but sometimes at the mitral valves. 
The disease may bo associated, accordingly, with aortic insuflSciency (six 
times among fifty-one cases collected by Duchek). Sommerbrodt states 
that there is a congenital deficiency in the number of aortic leaflets in 
twelve per cent of all the cases. 

Very considerable dilatation is almost always found above the stenosis, 
i. e., in the ascending aorta and arch. Aneurismal dilatation is also 
found occasionally immediately below the point of stenosis. The abdom- 
inal aorta, as a rule, is very small. The inner surface of the aorta often 
presents endarteritic changes (calcification, fatljy degeneration). 

As a matter of course, the supply of blood to the descending thoracic 
and the abdominal aorta would be interfered with to a dangerous degree 
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were it not aided by coUiiteral cliannels. Branches of the aubclaviuD 
artery in particular are extraordinarily Jilated, and communicate with 
dilated and sinuous branches of the abdominal and thoracic aorta. 

Stenosis or obliteration of the isthmuti iiortee is associated not infrs. 
qiiently with other defurmitteH, viz., openings in the cai'diac septa, or 
Dlher congenital heart lesions, hare-lip, club-foot, etc. 

II. Symitoms and Diaqnobis.— The diagnosis of this condition 
depends on three symptoms: 

1. The development of collateral circulation. 

2. The character of the abdominal aortic pulse and the crural pulse. 

3. The changes in the heart muscle. 

The collateral circulation develops in order to supply the thoracic and 
lominal aorta with blood. Branches of the subol^avian artery, in part 

visceral, in part peripheral, take part in this process. The princi[ial 
collateral branch among the visceral arteries is the inferior thyroid, which 
communicates with brunches of the cpsophuge-al and bronchial arteries. 
Among the peripheral branches the following are important: subclavian 
artery, internal mammary, anterior and superior intercostal, posterior 
intercostal, thoracic aorta. 

Subclavian artery, transversa colli, dorealis scapnlie, posterior inter- 
costal, thoracic aorta. 

Subclavian artery, transversa scapulee, subscapular, posterior intercos- 
tal, thoracic aorta. 

Subclavian artery, internal mammary, superior epigastric, inferior 
epigHstric, iliac artery. 

These collateral branches are unusually large and sinuous. They 
appear under the skin as vigorously pulsating vesaeis which attain almos't 
the thickness of the little finger. In certain places, particularly near 
the inner border of the shoulder blade, they are aggregated so closely aa 
to look like a cavernous tumor. 

On palpation a thrill is often felt over the vessels. It coincides wilh 
the systole of the heart, hut is a little later than the apex beat. These 
thrilta may be so loud as to he perceptible to the patient as an annoying 
buzzing next to the sternum, along the ribs, or in the region of the back 
and scapula. Palpation is especially valuable in diagnosis if the dilata- 
tion is not sufficiently marked to be visible, but unusual pulsating movu- 
meiits are felt along the borders of the sternum, the ribs, and inner edge 
of the scapula. 

A systolic murmur is nsnally heard on auscultation of the dilated 
vessels. In some cases there is an almost constant humming, which has 
bt-en compared with the placental bruit. In one case, Leyden and 
Schecle described a systolic and diastolic murmur in the vessels. 

The systolic murmur in the vessels is a little later than the apex beat 
of the heart. This is recognized best by ausoulting the internal mam- 
mary artery near the right or left border of the sternnm, when it will be 
found that the murmur follows immediately after the systolic sound of 
the heart. The murmurs are sometimes audible over the entire anterior 
abdominal wall. 

The more marked the changes in the peripheral arteries the greater 
mnst be the stenosis of the isthmus aortffi. 

The pulse of the abdominal aorta and the crnrul artery present two 
abnormal characteristics; in the first place, it is delayed in comparison 
with the apex beat and the radial pulse; and in the second place, it ia 
extremely feeble, and miiy even be absent in the crural artery, Tho 
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U not true of all cases, since the aorta has been found stenoaed, although 
rhe ductUBwas open. Moreover, closure of the duotusBotalliby thrombi 
is uiit u physiological process. 

Finally, Lebert attributes the changes to fecial aortitis,but the cause 
oi the latter condition is unknown. 

IV. PROQsoaia AKD Tbeatmest. — The prognosis is favorable in so 
fur as thi? disease is compatible with a long lease of life. 

The treatment depends on the principles kid down in the treatment 
of lesions of the heart. Bodily and mentiil excitement should be 
avoided. Tiie diet should be light and nourishing. Symptoms of stasis 
or other complications must be treated according to the well-known 
rules. 



^^H 3. Congenital Narrowiie»s of the Entire Aorta. 

^^"Oongenital narrowness of the entire aorta has been described a 
linmbor of times. The lumen of the vessel in ailnlts may not exceed 
that of tbe crural artery. The walls are often changed, the muscular 
coat and tunica intima being especially thin. Tbese layers not infre- 
<^uently undonto fatty degeneration and endarteritic changes, or the in- 
tima is wrinkled and full of folds. The aorta ia generally very yielding j 
and extensile, and the intercostal arteries are often given oS irregnlarly. J 

These changes have been fonnd particularly in chlorosis, combined' | 
frequently with defective development of the genital apparatus. 

In rare cases this jirocoas constitutes an independent disease. Some * 
patients are delicately built, ethers robust, but they are often pale, with 1 
dlight powers of resistance, and subject to symptomit of stasis. The i 
heart ia generally hypertrophic and dilated, the peripheral pulses strik- ' 
inglv empty and small. Systolic murmurs may beneard, and are the 
result, perhaps, of irregular vibrations of the wall of the aorta. Peri- 
cardial friction murmars are also heard occasionally. The disease ends, , 
«B a rule, with symptoms of increasing stasis or perhaps with rupture of \ 
the aorta. The diagnosis can be made only with a certain degree o£ I 
probability. 

4. Rupture of the Aorta. 

Solution of continuity in the walls of the aorta may be the result 
of injury (knife wound, blow, fall from a height, etc.). In other cases 
the rupture follows changes in the walls of the vessel, particularly fatty 
4egeneration of the intima and media, aud endarteritic processes. The 
rapture is often preceded byaneurismal dilatation. It has also been ob- 
aerved in abnormal narrowness of the aorta, particularly when associ- 
atad with considerable hypertrophy of the left ventricle. 

In a third group of cases the rupture is the result of the extension to 
the aorta of nlcerative processes m the neighborhood, such as carioa 
of the epine, cancer of the (esophagus, etc. This category also includes 
foreign bodies in tlie cesophagus. 

Rupture of the aorta is more frequent in men than in women, and 
generally occurs at an advanced age. This is owing to the fact tlmt 
men are more exposed to (he exciting causes, aud in addition changes rn 
the walls of the aorta develop in later years. 

The rupture may be entirely unexpected, or it may have been pre- 
'Cedud by unusual bodily or mental exertion as the exciting cause. 
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If all the layers of the wall of the vessel are torn, the hemorrhage 
occurs into surrounding parts and death follows very quickly. The 
rupture is most freq^uent immediately above the origin oi the aorta^ so 
that haemo-pericardium is produced. Rupture into the pulmonary 
artery or one of the cavities of the heart is rare. If the point of rup- 
ture IS situated higher, the extravasation takes place into the posterior, 
rarely into the anterior, mediastinum. The pleura is sometimes separ- 
ated from the thorax by the effused blood. In rupture of the abdominal 
aorta, the retro-peritoneal cellular tissue is infiltrated or, if the peri- 
toneum is perforated, the blood escapes into the peritoneal cavity. 

The rupture is usually . transverse, and rarely exceeds two-thirds of 
the circumference of the aorta. 

The rupture does not always extend through the entire thickness of 
the wall, but may involve only the intima and media, or the intima 
alone. If the intima and media are torn, the blood may undermine the 
adventitia, and separate it, for a considerable distance, from the tunica 
media (dissecting aneurism). The separation of the adventitia may ex- 
tend from the origin of the aorta to the popliteal artery. In a 
number of cases, one or more openings, leading into the space between 
the outer layer and the two internal layers of the aorta, have been found 
in the lower part of the vessel, so that circulation within the dissecting 
aneurism was perfect. Externally, the dissecting aneurism appears as a 
spindle-shaped or sausage-shaped tumor. In many cases it delays com- 
plete rupture only for a short time, but Rokitansty showed that recov- 
ery does occur occasionally. 

Cases in which the intima alone has ruptured, so that the blood flows 
between it and the media, are not frequent. In one case, Priedlaender 
found that the blood had ploughed its way between the outer and inner 
layers of the tunica media. The dissecting process sometimes extends 
to adjacent organs; for example, Cornil found blood between the layers 
of the pericardium. 

Rupture of the aorta is shown, in some cases, by sudden and violent 
internal pains and many patients exclaim that something has burst inter- 
nally. Then follow indescribable fear, rapidly increasing anaemia, rapid 
prostration, in short, the signs of internal hemorrhage. Areas of unu- 
sual dulness, affecting the heart, thorax, or abdomen, can often be demon- 
strated. Death occurs not infrequently within a few seconds. In other 
cases, the threatening symptoms subside, but reappear in a few hours or 
days, and terminate fatally. The dangerous condition very rarely 
terminates in a sort of recovery, but cases are known in which a dissect- 
ing aneurism has existed for years (professedly eleven years in a case 
reported by Goupil). 



SECTION II. 

DISEASES OF THE RESPIRATORY APPARATUS. 

PART I. 

DISEASES OF THE NASAL CAVITY. 

Catarrh of the Nasal Mucous Membrane. 
{Catarrhal rhinitis. Coryza.) 

I. Etiology. — Catarrh of the nasal mucous membrane is usually the 
result of a cold, and is especially frequent in autumn and spring. It 
sometimes becomes almost epidemic. Certain individuals present a 
predisposition to nasal catarrh, while in others the effects of a cold are 
manifested in other organs. 

Coryza is not infrequently the effect of local causes, such as injury, 
ulcerative processes', and eczema of the nasal mucous membrane, foreign 
bodies and new-growths in the nose. 

The local causes also include the inhalation of dust, irritating gases, 
too cold or too warm air. For this reason, coryza occurs very often 
in certain trades, though the nasal mucous membrane may be gradually 
hardened to such irritants. 

Many persons present an idiosyncrasy against certain odors. It is well 
known that certain individuals suffer from coryza on inhaling powdered 
ipecacuanha root. 

This etiological group includes hay fever which results from inhala- 
tion of the pollen of graminacea. Toxic coryza includes that form which 
occurs after the administration of certain drugs, for example, iodine 
preparations. According to Stadion, digitalin also gives rise to coryza. 

In«some cases, coryza is a propagated inflammation (from abscess of 
the upper lip or the gums). 

It appears often in acute and chronic infectious diseases ^measles, 
scarlatina, variola, typhus, and typhoid fever, recurrent fever, wliooping- 
cough, influenza, erysipelas, sypnilis, phthisis, scrofula, leprosy, glan- 
ders, etc.). 

In certain cases, there is a local infectioh of the nasal mucous mem- 
brane. Thus it is possible, though not observed with certainty, that the 
purulent secretion of gonorrhcsa, when conveyed to the nasal mucous 
membrane, may give rise to a blenorrhoeic inflammation. Fraenkel has 
explained some nasal catarrhs of the new-born b^ the entrance of the 
vaginal secretion of the mother into the nasal cavity of the child. 

In some cases, the etiological connection is altogether obscure. Thus, certain 
women always suffer from coryza at the time of menstruation. I also kno^ ^1 
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several cases in which men filling public offices always suffered, before appearing^ 
in public, from a rush of blood to the head, acute stoppaj^ of the nasal passages 
and a discharge from the nose. This psychical ooryza only ceased after they had 
been ' * in action '* for a little while. 

II. Symptoms. — Coryza is more frequent in adults than in children. 
It may be either acute or chronic. 

The acute form often begins with febrile symptoms. The patients 
suffer from repeated cliilly sensations, feel extremely miserable and pros- 
trated, complain of pains in the joints and limbs, and lose appetite. 
Then there is an increased thirst, and feeling of heat. The patients are 
often fearful of the onset of some serious disease, and, in very excitable 
individuals, delirium and even convulsions may be observecl. These 
febrile prodromata occur most freouently when the disease is the result 
of a cold. They continue one to tnree days, rarely longer. 

The first local changes are a feeling of dryness and a peculiar prick- 
ling sensation in the nose, which may increase to a slight sensation of 
pain. The nose is stopped up, speech becomes nasal, smell and generally 
taste are enfeebled or abolished, occasionally there are perverse sensa- 
tions of smell; there is a constant tendency to sneeze. 

A scanty, very thin, almost watery, clear secretion of a salty taste 
soon appears. According to Bonders, it contains less chloride of sodium 
than chloride of ammonium. The latter substance is probably the cause 
of the irritating quality of the secretion which often gives rise to slight 
dermatitis of tlie upper lip. The secretion contains a few pus cells, and 
not infrequently ciliated epithelium. 

After the catarrh has lasted for some days, the secretion gradually 
becomes more purulent. It grows richer in pus-cells and assumes a 
greenish, opaque appearance. At the same time the tendency to sneeze 
ceases. 

The catarrhal changes are rarely confined to the nasal mucous mem- 
brane, but spread to adjacent cavities. Many patients complain of a 
sense of pressure above the root of the nose or of pain in the region of 
the eyebrows — the results of inflammation of the mucous membrane of 
the frontal sinus. The catarrh sometimes spreads along the lachrymal 
duct to the conjunctiva, and gives rise to epiphora, burning sensation in 
the eyes, dread of light, and redness of the conjunctiva. But the con- 
junctivitis sometimes precedes the nasal catarrh. If the inflammation 
spreads to the antrum of Ilighmore. the patients complain of pain in the 
cheek and along the alveolar border of the superior maxilla. If it 
spreads to the pharynx, they complain of a burning sensation in 
the pharynx and pain in deglutition. The mucous membrane of the 
Eustachian tubes may also he involved and give rise to partial deafness, 

Eain, and ringing in the ears. Finally, if the catarrh spreads to the 
irynx, it causes cough and hoarseness, 
if acute coryza of the new-born leads to stop])age of the nose, it may 
be followed by serious nutritive disturbances because the infant is accus- 
tomed to breathe through the nose while nursing. Death will occur 
from inanition, if nourishment is not administered in some other way. 
In addition, as the new-born breathe through the nose during sleep, tne 
dorsum of the tongue being in contact, at the same time, with the hard 
palate, and as they do not know how to breathe through the mouth, 
stoppage of the nose readily leads to danger of suffocation and disturbs 
the sleep. It is readily understood that such conditions give rise to 
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i pulmonary congestion which, in its turn, is followed by dyspncRa and 
cyanosis. 
The course of acute coryza is almost always favorable and lasts only 
, a few days. As a rule, it terminates at the end of the firet week, more 
I' rarely it extends into the second week, 

T'he infectious character of certain forma of coryza cannot he ques- 
tioned. Thus, measles hare been conveyed to healtliy children by inoc- 
ulation with the nasal secretion of patients suffering from measles. 
The rheumatic forma of coryza probably are also infectious. 
I Chrouic catarrh of tho nasal mucous membrane sometimes follows a 

I frequently relapsing acute catarrh, or it runs-a chronic course from the 
I beginning. The latter form is found particularly in certain chronic 

infectious diseases (scrofula, syphilis). Febrile symptoms are absent 
iinleas there is a sudden exacerbation. The disease sometimes lasts a 
lifetime. 

The patients complain usually of stoppage of the nose, so that they 
must breathe and sleep with the mouth open. Many persons itcqnire a 
stupid expression from this cause. JSmoll and taste are generally en- 
feebled, sometimes abolished. Speech is nasal. There la generally a 
profuse secretion of a yellow, purulent fluid, more rarely the fluid is 
: thin and may amount to more thau a pound in the twenty-four hours 
(rhinorrhcea), 

Rhinoscopic examination shows that the mucous membrane is red- 

' dened, grayish-red. or brownish-red, covered with profuse secretion, and 

the nasal passages narrowed or closed on account of the swelling of the 

; mucous membrane. The secretion very often dries into grayish-yellow 

1 or grayish-green crusts, which sometimes cover the mucous membrane 

like a musael-like deposit, sometimes entirely occlude the nasal passages 

in certain places. They often give rise to the sensation of a foreign 

body and may be removed only with difficulty. They are sometimes 

converted into earthy concretions by the deposit of lime salts (rhino- 

litha). 

The secretion sometimes undergoes putrid decomposition (ozeena 

' simplex), and gives rise to an abominable stench. Tnia is not alone 

disagreeable to those around them, but may produce in the patients an 

aversion to food. -This condition is particularly apt to develop when 

the mucous membrane becomes atrophic (rhinitis chronica atrophica). 

Ulcers Bometimes form upon the mucous membrane, may spread 
deeply, and extend to the periosteum and bones. The bonea then nn- 
, dergo necrotic changes. ISuch conditions are almost always associated 
with a stinking discharge (ozcena ulcerosa). 

Chronic catarrh sometimes forms tho basis for polypoid proliferations 
of the mucous membrane. 

If the chronic inOammatory process spreads to (he antrum of mgli- 

raore and the entrance to this cavity becomes occluded, an abundant 

accumulation of a usnally mucoid fluid forma, dilates the cavity, and 

thins the bony walla (hydrops antri Highmoril. This condition results 

I occaeionallv in ulcerative processes. In the same way a very distressing 

Kchrntiic inflammation may develop in the frontal sinuses. 
a a rule, the course of chronic nasal catarrh is benign, and the dis- 
ia annoying rather than dangerous. 
ronic catarrh aud atmaa at the neW'born are the result, in many cosea, of 
nital syphilis. • 
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Treatmext. — Prophylactic measures should first be considered. 
Delicate individuals should be hardened in a rational manner, and made 
more resistant to exposure. Residence at the sea-shore is specially in- 
dicated in many cases. The nasal mucous membrane should be pro- 
tected from dust, irritating vapors, and tlie like. 

Constitutional treatment must be adopted when the disease depends 
on svphilis, scrofula, or ansBmia. 

fn addition, local treatment is often very useful. If the patient is 
tiuifering from an acute febrile coryza, it may be necessary to Keep him 
ill bt'd, ])ut him on low diet, and administer an antipyretic. Diapho- 
resis is advisable in many cases (several cups of elder-tea, pilocarpin. 
muriat., 0.1 : 10, one syringeful subcutaneously, pulv. ipecacuanh. co., 
0.5, etc.). Tlie inhalation of warm vapors is agreeable to most patients. 
This is elTected in the simplest manner, by directing the patient to plac« 
the face over a vessel of hot water, both being covered by a cloth. Solu- 
tions of salt, carbonate of soda, or sal ammoniac (0.5-1.0 [100]) may 
also be used with Sieglc's inhalation apparatus. The attempts to abort 
acute coryza by means of applications of nitrate of silver or other astrin- 
gents in so hi ti on are usually futile. 

A great stir was occasioned some time ago by the following remedy 
proposed by Ilagen, but it produces only temporary relief : 

li Acid, carbolic 5.0 

Spt. vini rectificat 15.0 

Liq. ammon. caustici 5.0 

Aq. dcstil 16.0 

M. d. ad vitrum nigrum c. epistomate vitreo. 

S. A few drops poured on three to four sheets of thick paper and 
inhaled (with the eyes closed) every two hours. 

If the upper lip is inflamed, it should be smeared with some oily pre- 
paration (vaseline, ol. cocois, ol. amygdalar.) three times a day. 

In acute catarrli of the new-born, the nasal passap^ should be injected as 
often as possible with lukewarm water to prevent the formation of crusts. 

Tlie nasal douclie and sternutatories must be resorted to in chronic 
catarrh of the nasal mucous membrane. 

A douche of acid, carbolic. {2 : 200), or acetate of alumina (1 : 100) 
should be used three or four times a day, and followed immediately by a 
pinch of tlie f(»llowing preparation : 

IJ Hydrar^. chlorid. mite . • . • • • • 3.0 

Alumini • 5.0 

M. D. S. 

Other authors retommend douches of solutions of alum, nitrate of 
silver, acetate of lead, sulphate of zinc, etc. Corrosive sublimate has 
also been used as a local application instead of calomel. Some writers 
prefer insufflations, tampons of cotton, brushing the mucous membrane, 
inhalations, spraying. The galvano-cautery has also been recommended. 

A convenient form of nasal douche is shown in Fig. 3d. It consists of a bent 
glass tube, which extends to the bottom of a litre vessel, and of a rubber tube 
with a bulb at the forward end, and an olive-shaped glass tube, which is {daoed 
in the nares. If the vessel is elevated, the bulb compressed, and then allowed to 
distend, the fluid will flow into the tube. During the application of the douche, 
the patient should keep the mouth open, so that the fluirl entering one nostril can 
flow continuously out of the other. The nasal douche is prefenude to an ixrigft* 
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tor, because the preeeure of the fluid flowing from the latter iae,j be too great, 80 
that the fluid eDt«rs the Euatachiiui tube and the middle ear. The fluid used 
should always be lukewarm (38-80° B,), and f-l litre may be employed at each 
sitting. 




IfcrnBtsfortQitlienoseshoiild be injected with salt water or Inkewarm 
Wftter several times a day. In ozaena simplex, the treatment described 
above may be employed. Others prescribe solutions of hypermanganate 
of potash (1 : 100, one teaspoonful to one glass of water), chlorate ot 
potash (10 : 200), thymol (0.1 : SOO), chloride of calcium (5.0 : 300). 
Ulcers a nou Id be touched with lunar caustic or a concentrated solution of 
nitrate of silver (1 : 16). Ozeena ulcerosa and other compllcatioiiB reqoire 
fnrgical treatment. 

PAET n. 

DISEASES OF THE LABYKX 

1. Catarrh of the Laryngeal Mucous Membratu. 
(Laryngitis Gatarrhalis.) 

I. Etiologt. — Laryngeal catarrh is a very widesprcuid diseue. lb 
oocars at every period of life, in men and women, and in aU climates. 
Bnt it is most frequent from the 20th to 40th years, and is also observed 
more often in men than in women. Bapid changes of temperatarOf 



r/-: IMHKASKS OF THE LAKYNX. 

/ff'*^ rri'ii-fiiiM nf lim iiir. tlio pnM'aloTU'o of north and northeast winds^- 
../|,..< 'I .:iiiiiiiMiii iiT iitiv luralitv, favor the development of the disease. 

AiM'xijf till- *:|MMiiil ruiiMw. (MtMs fUTUpy the lirst rank. 

I 1... iiiKinii.: rirri'lM i>r I ho coKl luav he confined to the larvn&real mu- 
f ,,,i III! iiil.i'iiit'. ill i\\'0 i!i\olve o!liers(nose, conjunctiva, hroncai, etc.). 
h..ii' iri. Miili\iiliiiil 1 uiih a (eiulenov to profuse perspiration arc specially 
).M> li )•" :i>il iiitlip iilTri'iioii. A previous inthunniation of the mucous 
,i.i.iiii. i'.i\t<: 1 1 :•' u» a dl^u^i^heil power of resistance to subsequent 

r )ii-iiiM>il 11- iiiIIhi*iii r : 

I Ml V ii>. -ii iti:nilii :uv so frotjueut at Certain times (particularly 

,,,,t tifl . 1*1 Ml.'.) (Ii;ii \u' aiv rrnuuiied of infectious influences. 

1 1... ,ii ...i;i» I; |noiliu-*sl not i!\f:vipieutly bv m»x:u which act directly 
.11 ii... Im vii, . il n ..»!.• . This '.«iol»s^*ivod in tfie inhalation of irritating 
,.,,. ., . (,.i.i,.i ini> .nmnoMn. b:x»:ni:u\ iiMino. eic). of dust (as in certain 

I.. \ .M iin,ii'« »ir •nu»\* '.'». atul afuT pri^lonsrod speakinir> singing, 

I,,,, ,1,11 u.; I^^^^ ^ii\Mii o\v'i lAortion of liio vi>cal cords). 

r>ti Mill .'i «!«.' ln\ii\ i^ .i Uvvi'.u'ii: di>o:i.-.^ unong clergymen, teach- 
,., , ,,,. . I . .Mil. »i • \.\K".vi::u u* l.ab;i>. uv.ors are more liable to it 

1 1,.,,, t lu i.ulniilu.;U >:i'.!.". -v.:: !ro::i di^oasos of the bronchi or 

I, 1,1.11 .It. - ^l.w:.'[«n lu'i iv.::v j::o:i:Iy :i> she result of lar\Tigeal 

,1 ,,,i, ,11. I \\i. v.'ii-:!» l^.4■^ \v:i pari'.v'-.ilarly v:.^\::: and constant.' This 
i, I .. .1 . ii»,n» .iS.' m. lii.l<.'> i::^'so i'a?**s wh:^ h o.-.vclop in certain gas- 

\ ,k..i, . il I iiu i.iiioii^ v»i niTuiii, irriiat ::'.;: pisos or the vomiting 

I , , I iti.i . . . ln^o vviiiu' m vov.ta.: with ihe :ar\:;x. and given rise to 

I , , 1 1 1 1 1 . ' u I . w 1 1 1 a I > Uj; ca I u uH* ra • :o!i n:ay vv o ;: r from tli is cause. 

I,, ii.iui . i'.^ ilio iiul.nnmaiion is oo:;voyevi frv"»:n orher parts. This 

II. Ii lu I Uunu." iliM\4M'>o!*::;o pharyv.x. For :his reason itisob- 

I .11. II i4i»hiuik.ii%i>. uUlio'.icii several f:io:ors hore come into play, 
I iii.l i.ilKiUi^ and >iii4:.isc. s:o'op::;;: ::; rv'v:i:< i\iA of smoke and 

I lit I ii 

I ..i.iiu niUviioii> d'.>oa>vs are ,^as^^v:.•i:^^: .^.ni'.v.or.Iv with larvnsreal 
. . I . . . . I . I . i I 1 \ . u 1 1 p K- . n\ i\i >' is. : :*. :: *.:•. v. za. :: :i v f •: '. •: r. > v 'or. ilis. etc. 

I ., . .1 1 V . u . n '. h '. > ,i *. >o \ ;• ry : r\ - : v. : ::: : v. .■: rwiv. ^ \\ r\>uio const it u- 

M ....I II 'I- • vl*i ivhi*> vl:>o;i>». V "■."..'-.■>■.>. r.iv. .-.::> . N.ivn»:il maintains 
i|..,i il » .1 . • t'l ilu' '.\k'v a:;.; sv'.o.v. .i".s. ;*r.-.l:>>.*c :> ca:arrh of the 

• ft ■ 

I ■• I II • 

, • . 1 1 , . I.I.I t o ! I o \\ u ', >: u *. K-i • •. »v s .■ : .• : a* :: * .i : '. o v.. a> ■ ". : *: v rv^M enlarsre- 

I I 1 1 1 I » o. m d I M\iNO K: v..-* . *. ^ . v : . -.v. .^ - • v.'.xf r:i : . -. v rvvesses o r ne w 

. iii< III. iii.> «>( 1 1*.,* '..r. ^vA .-rv ,i;:<-..i;\i. .-»> .i rv..-. . '*":':i oauirrh. at 

III' III 1 1 III I'l'^ > ik^ 1 1.\ .iiiv \*» v.ixVr'i^. 
I ■ » • 

i)|.i. ).. til ii- ii\.'u\io\\^ *\vvo A^«i.'«& *". «>:.-> :"r5V W-i* A w>i 
I •■ «h<i < -^uiini «M ..'N^v «'. •.»i.x»\»iix ■.■.•,v:>c%:v!'*Sk A* ;.%*:. :'.x^vfcr:ri.'g 
|. ... l.i I ,»,oi».« .\M»)*o \>.v* ,'i».,\*<-.x AV.-.; v-j>5,.3* a: ;.'.- 5;&r:i< si 



1 1 -M \\\ \^'^^ • \. ■ ,* **'\ " :v,n' .\« L*— ■* \\;"-.> >::iie:L> in the ma- 
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epiglottis then presses on the inflamed parta, or because iho lattpr aru 
lirought in contact with the food. 

In the beginning the cough is dry. Later, tlio patient exiiectorates 
a transparent, vitreous, mucous sputum, which contains a few round 
cells, mingled with epithelioid cells; ciliated epithelium cells are rarely 
found. On the addition of acetic acid, the roand cells swell, become 
transparent, and disclose one to three nuclei. At the same time, mucin 
(the chief constituent of the sputum) is deposited in the form of veil-like 
clouds. As the catarrh subsides, the eputum becomes muco-puruleut. 
It becomes more profuse, thinner, richer in water and poorer in mucin, 
and contains a much larger number of round cells. 

The sputum soomotimes contains bloody streaks or dots, particularly 
if the cough is very severe and the inflammation intense, A larger ad- 
mixture o? blood is very rare. 

The cough sometimes becomes spasmodic in character. It occurs in 
spells, and is associated with loud inspiratory stridor, the result of spas- 
modic occlusion of the glottis. 

The voice ia very often affected. It becomes indistinct, muffled, 
often breaks into falsetto, finally becomes aphonic, and sinks into a genfl'.' 
whisper. In some cases the laryngoscope shows marked swelling un'i 
irregularities un the vocal cords, which prevent an accurate adjustmoul 
of their free edges; in others some of the muscles of the vocal cords aic 
paretic, or parts of the mucous membrane, which are adjacent to the 
vocal cords, are swollen and inserted between the vocal cords. More- 
over, the false vocal cords may be swollen to such an extent that they 
project in great part over the true vocal cords, and act as a damper. 

The diagnosis of laryngeal catarrh cannot he made with certaiiitv 
from the vocal disturbance. A positive diagnosis can only be made wifli 
the aid of the laryngoscope. As a rule, this shows a circumscribed , 
iBore rarely a diffuse catarrh. 

Acute catarrh of the true vocal cords is recognized by their change in 
color from a glossy tendon-white to a bright red. At the onset of thr 
disease, the hyjierwrnic vesselB are recognjzed not infrequently as fine ivd 
streaks. As the catarrh progresses the redness becomes diffuse, and the 
vocal cords assume a flesh color. They are sometimes thickened and un- 
even, particularly at their free edges. ' At first they have a peculiar dry 
appearance, and have but little ^loss; later, their surface is very moist, 
and not infrequently covered in part with mucous or muco-purulent 
fluid. The fluia is apt to accumulate between the free edges of the vocal 
cords, so that, when the latter are separated during phonalion or deep 
inspiration, the fluid gathers in tough, long threads between them. 
The catarrh is not always distributed uniformly over the vocal cords, 
but is apt to be localized in those parts which cover the apices of the 
arytenoid cartilages, more rarely near the anterior insertion of the cords, 
I The catarrh may be confined to one vocal cord. 

I If the catarrh is associated with [jaralysis or paresis of some of th.' 

laryngeal muscles— the result of so-called mvochorditis, from inflamma- 
tory: serous infiltration of the muscles — thisfsrecoguiKedby theabnormiil 
position of the cords during phonation or respiration. The iuteriial 

kthyro-arytaenoid and arytsenoid muscles are most apt to be affected. 
In acute catarrh of the false vocal cords, the surface of these parts is 
Jbund to be unusually red, swollon. and moist. If the swelling is con- 
ciderable, the parts may project to such an oilent into the cavity nt 
flie larynx as to cover tne true vocal cords entirely, or almost entirely. 
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|i , u: : ■ •■\L- ;:,. '.:,>- fr-r^ <-j_'-i '.f The irc? too! cotxIe are 

111..;;.-.!- 'j' ;-.i j,',t:-/,u= meuj'-ratie <■! ihir aniCDoid cartilages 
,>:".;* :■■>■•.■ ■ :- 'y/.-reei-jridJua Jiji]ic-aniiic**, 

1 'Jti^r. v-r j'.Siirij^J intii-'jasnifmbrtiiiet'ODLainfextnTasations 
I •■■A i'i'"i '..f -i.-'sak* an« palcjn--. wLi'.h are panlr isolated, 
t t.vM f.i.r>:j;rJiis Jj»-nn)rrhapi(va|, In ouf c^se. Tobold re«og- 

.•■■. J ■; .■.o: IK: iiij-tiiken for th*- U-^wJ wLjc-h rtnuuns inside of the 

!■' -iwui'.fitv-j- or ii* niiiiemfME, 

i'ni.vri '/ i'-JTf Jarvngfal oaiarrh if ftfieii onlv one to two dars: 

IV ,1 lii*i» <,rjir Vj Iwo week*, rarelv lyngtr. 

c 'j'vuijjJi'.ali'JUB are iiifrequent. In some cases, hoverer, the 




tiotu of blaod.1. 

Mrt-liiiijr «f tJit? iiincjui! mpmbrane i3 bo excessive that sjinptoms of 
\at\i.¥yu\ fv-\\>m^i\tt\tf[i>\t urn] art: followed bv death from* suffocation 

'Ji.-rii|^.(iirv fviiJiit'fiiii; of larmpeal Kenosis are not infreqnent in 
•■I, 1 i'i tivj-l (•,>^ii<'ui-<r'Ant). TJii; i^tfiiotic sv in i)toins usually derelop eud- 
«.i • .. ui i.i/ii, ijiivjn;.' I/i-cri ]irt-<i-ili'd duriii;: llie day bv tatarrhal Bvmp- 
i//ii.t '^ii (ill; lart "f tilt.' c'jiijuiictivu, nasul ami larvngea] miieoug 
Hur.ii.fiii.f c. ^^ rvi-r >-\>:i:\>\\\-i tjuittlv during' ihf fir. jiarl of the nieht, the 
< I I'jti ■. 'jtiiii i-tarl 'juI of a touiid sleep, crving that they are cnnkiii);. 
')>.'■» \,;nr \.', unij frij in Uil. nit up and grasp the throat in which the ob- 
fliiii'ii.jii w M-|iiniiioii i;; i-ituati'il. At the eame time they present the 
fi/iii- r,i Hii.irj«' jn-jiiraiory dy.-jiiiipa. The auxiliary muscles of respira- 
U'jti um; (jro t'ljt jijio play, inspiratory retraction of the thorax takes 
j'iu'.i . jiiPiiiraiioij U AiiV and accomjiaDied by a loud, stridnlous sonnd, 
I til ra-K- /(■<*»> Jjvid. and the features express evident fear of death. The 
I'Mlc [fMii<'tit> art- h'jar^. not infrequently entirely aphonic, the cough 
ir \,'>v\if ;)ii'J (i-irking. This scene continues for one or more hours, and 
fii'lr i|><«iitiiii';oii^lv or after the administration of au emetic. Belapses 

'i'tic ijiri ;il fu<;torP of pseudo-cronp are not always alike. In some 
<;u»>v It ]<■ I lie rf^fult of an uccuniulation of mucus which collects, daring 
».1m-('. uVm: 1)><- rima glottidis, and causes the free edges of the vocal cords 
i/j ii'llifii' Ui otii' another. Ziemssen attributes some cases to spum of 
Mit yUAUr. Jti oil" r;aM-, I noticcd such marked swelling of toe false 
V,- 111 •.'ii'li- lliiii tlii'v ounic in contact with one another ouring iiupira- 
tioii. ill oil'>-i' •■.A'*-!'. I found markt.-d swelling and reepintoiy im- 
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mobility of tho true vooul cords, and very pronounced swelling of the 
mucoiiB membrane in the ioter-arytenoid fossa, so that the latter projecteil 
into tho rima glottidie. 

Chronic laryngeal catarrh either an])ears aa such at the start, or it 
develops from neglected or frequently recnrring acute catarrh. The 
inflammation is generally chronic from the beginning when the disease 
ia the result of chronic oonstitntioual anomalies, impairment of circula- 
tion, continued over-exertion or mechanical irritation of the vocal cords. 

The subjective symptoms are usually slighter than in acute cutarrh, 
so that some patients complain very little, or not at all, of the sensatioa 
of tickling and the desire to cough. Febrile movement is absent, un- 
less some complication i^ present. 

The sputum is similar to that of acute catarrh. The voice suffers in 
the same way as in the acute form, but tlie vocal Bymntoms ai'e some- 
times not noticeable, for a brief period, if the patient talks in a loud tone. 

The laryngoscope shows redness, swelling, and increased secretion. 
But the redness is not so bright as in acute laryngitis; it is brownish or 
grayiah-red, sometimes even bluish-red. The remains of previous hem- 
orrhages appear as brownish or blackish spots, aud some of the vessels 
are dilated and sinuous. 

Tho enlargement of the laryngeal atruotnres may attain considerable 
dimensions. The true vocal cords may increase twofold or threefold in 
sixc, or the epiglottis may be converted into a shapeless mass. Localized 
villous enlargements of the mucous membrane are sometimes noticed. 
It the swelling affects chiefly the mucous follicles, the larynx assumes a 
finely nodular or granular appearance (laryngitis granulosa). In some 
cases, the hypersecretion results iu a sort of blennorrhcea of the mucous 
membrane oi the larynx. 

Ulcere sometimes form as the result of chronic catarrh. They begin 
ae alight opitlielial erosions, and tlien spread deeper, or they develop 
from ulceration of the mucous follicles. They are most freqiient at the 
free edges of the true vocal cords. Their development here is probably 
favored by the approximation and friction of the vocal cords against one 
another during pnonation. Catarrhal nlcers develop with special fre- 
quency at the apex of tho arytjenoid cartilages. But nlcers are rarely 
an outcome of catarrh from cold; they are usuallv the reaiilt of 
infectious influences (phthisis, syphilis, etc.). The ulcers at the free 
edges of the vocal cords sometimes assume a slit-shaped ajipearance. 

In certain cases, chronic catarrh of the larynx gives rise to the devel- 
opment of tumors (polypi or papillomata). 

A very serious complication ia known aa chorditia vooalis hyper- 
trophica inferior. This is an inflammatory hyperplastic new-formation 
and proliferation, which starts from the mucous membrane and connective 
tissue of the lower surface of the vocal cords, and projects beneath them, 
like a diaphragm, into the cavity of the larynx (Fig. 31). Thesechangea 
prove dangerous by producing laryngeal stenosis, which is often the cause 
of death. 

After long-standing catarrh, the vocal cords sometimes ossnme a 
wartv, granular condition (chorditis tuberosa, s. trachomatosa). 

III. Ax.^TOMiCAL OiiAVOES. — We havo uothingto add to the descrip- 
i tion of the laryngoaoopic appearances mentioned in the preceding sec- 
I tion. Indeed, laryngoscopic examination is preferable to post-mortem 
.lamination, inasmuch as the laryngeal mucous membrane is very rich 
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^r; L-lr^t-AsLS <jT THE LAilTSI. 

:r -.ii".!' ['.:>rv:. v.. ".Lit" bvjit.-a-niii and f wt- Uiiir ol lie parte diminish 
af; vuTi.. 

T:i' ii.i'-us""iii','L! ' •lar:::*-? are The wt-^.-iiaf.in: r-nes r-f inSamnutioii: 
ii.:u:u'.«ii n! :;it T'i-jq- »-■-«.- i:, ^-jt mavnii nuj sabtoacoaa. nrellincof 
i-ir— unit t-.ni: *.<■•■. 'U? ■.musi-jJaiifii.cii.iZ'.-iiiicLof viiiitl'kiod-rlcibnieB. 
(•r.jiil-Mi'.niL ('f ibtr ',T'niteciiie-i>rUf cn]^? Hiid cicihelicm, panial 
<j>x]|iuniu:iitL '.>r me iatt^r. l;j c:j'>rdiii; brfii-nro-'Lfii^iL. Gan^oler aotl 
('jiia-- I'>i!ii'j ;ii»- hkUit lji=i'.>l'rir-:TL c-iianffi-i a?- i:i rLirj.iwi-leroma. 

\\ . 1': ;.t- >'.■-;-. —T:.e laririZfh-'.- .^h -a: diiL^f oi$4:'](it)t^:lie£itaanoii. ei- 
f.'u:. '■>iii;!iii'.a:i^'' . auj T.ainTv: ■■5 :;.- '-i'l^TTli. Ba; i: nns noi be foitoi- 
WL tiiu" '.titufia;^jiLi'jki'.-^ai.L''--^aTj>: lauclii'Tia] diflnr'^iaU':*? lionot alwMjs 
'.■■■•■rv(i(iiiii'_. l:i ; rrm; sirutTinn; r^vtrv F_i>-m}iumE f l>1ju« siiclii auatom- 

'J'tn i^rviif'-'.H.iiiic txarijiT:atii!i i? (-?j*ciaiij ralaabie in the differc-n- 
liuj tiiiiirij'i«i'- ••' '.T":;!! uri'i jtf-sJi-^T'iinri. as'iLi' latter aerer present? 
liuriiimiF ufjKrtitt irjiiuii I!.'.- iarv'js. Ii maM "w- remembered, however. 




lut'Ti^jtiyjiyK iman- is tb ■riiijrliriiiaxr:f'U-.Mi ::.?-ri <t After X. Barov. 

Iim: r-.. ;:-r '.f T'lr .ar.v:i::.>?',.:^ iji ii^iiirc:! .> aiwnded irith gn»t 

\'. I'j.i ■ v'l-;- — Aiiijf-nch laryn^iM". •:j;a'Tri rarrlT endaiurere life. 
;,.! ;■■■■;.■■ .-.- ;.- '.•■■zj.t<1t <:' -my'i'.-W ri-fivi-rv ;*. ^:.i•\ a]irs_r< fxTonble. It 
».i'!i.''i .' '■■ ■ rv '■-•: i:.*- eiJ'iJ'i^y. auJ ]'ermaiii-i:i iieiiedi can be hoped for 
,_,( i V !!'■■ :- T- '■li'- -f call b'.- ri-mciTt-d. 

v:, ■; ]:i,.ij;f.\-7. — I'rni.ljvlasi* i* Tt-rv inji>f>nani in the treatment of 
:i,t '■i-i-i!-.. Jff-.j'ai^ iiciiviiluaU nlll^I !h^ haririied l>v ihe use of cold 
ri--i-i '.i'r L'lv '..■■^■■ij'.--. i-uilaMe oli'Tliius. raii'ijj] escrcise in the open 
V.'. b - ■..'■ *■" *■'- '''" M-a-r'ri"ri-. Pcrst-n*^ wi.;k;i._' in dnriy rooms mnst 
iki.* -■ .'.ij'.-'. Tr^fiiiiri-.;> a::a:ll^T the inhaliiii..!; ..f d'.i?t. 

A'-i '•■ ibrv:,r**u] catarrh r"i!','Tring » inid i? ofien relieved in a feir 
UK > ■■• -..itr-J.'-r^'.;'- i:»'SMirt,>. 

' ']•■' Trti^i'-; I .- »i-i'i i";. a r--ni at a H'in]H-ra:;iT-<- 1 15' R.. or, if fever 
i. iMi-T' :, i- L'j.t Ii/Ikm ui!'i a iv-piouf •jiuiiniy ..f warm teas given to 

]' :'ii u-v-aiion f f licklins in iho larrni or the desire to coogh is 
\(-i [..".'.'.lyr/f i. we mav pre siiiiill dozt-s of narcotics: morphin. 
II i.-ii;:. ■".•yt »n-rv -' ln>iir.- , j-uIt. i|<i\'ai"iiaiih. opiatna (O.tiS every t 
U'l: -- : u: . auiM-'^aiar. aiiiyr.. I'l.'i; ni..r}-ilii';. iiitiriat.. 0,1; M, D. S.. 
ji.i ■-■..[i. f.iL i.-<'>\.-zh\us, I liaviVeT> C'fii-ii Mtiij:i»i effects from troches 
"'■ ]i III!" ; tr. 't ,».j'i*r ami m-Tiiiiiiir ikali limin.. 1.0: morphin. moriat., 
'■.'■;: :'ii::H'-uii:ii. (■; ■'si'-'h. a]i>.. ■;. i^. lii f. trochisci Xo. x. D. S., a 
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^ If the expectoration is very scanty and tough, inhalutions of alkalies 
may be employetl to looaeu the secretion. 

Thifl is done preferahly hy means of Sie^Ie'a inhalation apparatus. 
The vessel should only be half full of water in order to prevent an ex- 
plosion. The gloss Teasel at the front is filled with the fluid to be in- 




1 the patient's mouth. The patient draws the tongue out of the 
mouth by means of the thumb and foreflnger which are covered with a 
cloth. The narrow opening of the funnel is placed on the dorsum of 
the toagiie, and the vapor is inspired as deeply as possible. The inhala- 
tions are repeated every two to throe hours. It is also advisable to im- 
"iwegnate the atmosphero of the room every two to three hours with vapor 
^m the apparatus. 'J'lie following solutions may be used for inhalation: 

Sol. natrii clilomti, .... 1.0-5.0:100 

SoL natrii bicarhonic, . , . . 1.0-5.0:100 

Sol. natrii bicarhonic 1.0-3.0 : 100 

Sol, ammonii muriatioi, .... 1.0—3.0 : 100 

Sol, kalii broraali, . . . , 1.0-3.0 : 100 

_ Ems water may also be used for inhalation. Ems or Selters water, 

ixed with an equal amount of hot milk, may be taken every morning. 

If the expectoration has become profuse, the following prepurationa 

My be used ; 

Sol, argent, nitric, .... 0.1-1.0 ; 100 

Sol. acid, tannic, .... 0.1-3.0 : 100 

Sol. aluuiin., 1.0-3,0 : 100 

Sol. alumin. acetic, .... 0,3-1.0 : 100 

Sol. zinc, sulphnric, .... 0.1-0.5 : 100 

Sol. zinc chlorati, .... 0.3-1.5 : 100 

Sol. fcirri susiiiiiohloraL., . . . 0.03-0.3 : 100 
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We shoald always begin with weak solations and gradnally increase 
their strength. The preparation should be changed every three to four 
dars, in order that the mucous membrane may not become accustomed 
to its use. 

The abortive treatment of acute laryngeal catarrh is not entirely 
devoid of danger. In some cases surprisingly rapid results are obtained, 
in others the inflammatory process is intensified. The interior of the 
larynx is brushed with a strong solution of nitrate of silver (1-3 : 30)^ 



Fio. 88. 



Fia. 84. 



tA*} :^i*-M, r/T <»li . '/i nAtaral sixe. 
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'. ^ ,f,\r^Anoj'j\ either with the aid of a lanmgosoope or as best we 
i»,r/, \ti<: j^atient's mouth wide open and tongue protruding. A 
»^i. ^k.*/. ^^) or fijionge (Fig. 34) may be employed. The former is 
j.i.i^*.. •fc#',>/vy.afiw; it i.a more readily cleancHl. 

^.. \.«*-A?.,.v.« of astringents are also indicated in hemorrhagic laryn* 
/,i... ^ ,^/\/:/ttfAriLuA irritant solutions should be avoided. Liquor ferri 
./w,^.-*n..v*♦^ ^h 1-0.3 : 100) is particularly indicated. 
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Catarrbua acutieeimus and pseudo-croup are treated in part in the aame 
vay. Emetics should be administered and congestion of the skin of the 
laryngeal region produced by the application of sponges dipi)ed in hot 
water, by alcohoUo rubbings, sinapisms, or blisters. Three to sis leeeh(;s 
may !r! applied to the region of the hirynx or, in children, to the nia- 
nuhrium sterni, warm water ghould be ingested copiously, and trache- 
otomy performed if death from saSocation is imminent. In many cases 
of pseudo-croup, benefit is derived from the plan recommended by Nie- 
meyer, viz., that the children should not be allowed to sleep too soundly, 
but should be awakened several times during the night and allowed to 
drink hot tea. 

Briandt maintains that some cases of pseudo-croup are the result of 
malarial infection, and are rapidly relieyed by quinine. 

The treatment of chronic laryngeal catarrh relies in great part on . 
the measures just recommended, 'fhe etiology most also be considered. 
In syphilitic individuals, anti-eyphiiitic remcilles are indicated; likewise 
inhalations of corrosive sublimate (0. 1-U.2 : UiU), or iodide of potassium. 
Appropriate constitutional treatment must also he adopted in chlorotic 
and aniBmic, and in rachitic and scrofulous individualB. When the dis- 
ease is associated with chronic catarrh of the pharvnx, this must first be 
relieved. Many cases are associated with hyperplasia of the uvula, tlie 
lower end of which tonches the entrance to the larynx. In such caajs 
the surgical shortening of the nvnia has been observed to have a surprie- 
ing effect on the secondary laryngeal catarrh. 

If the patients are putty and plethoric, we should prescribe cures of 
Carlsbad, Marienhad, Kissingon. Hamburg. Tai-aap, and eimilar waters, 
OP should carry out lasative treatment at home. 

Alkaline muriatio waters, sool baths, sulphur waters enjoy great 
repute in the treatment of this disease. 

In many cases the resnlts of treatment are but temporary, and the 
catarrh soon returns when the patients reaunio their ordinary oocupa- 
tions. The outlook is even worse when the patient cannot be withdrawn 
from the injurious iiiHueuoea which produced the disease. In such 
cases we may also employ additional therapeutic measures. One of 
these is the vi'ie of hydropathic applications to the neck. A napkin is 
dipped in cold water, then compressed, placed around the throat, and 
covered with a dry cloth. This compress is kept on over night. 

Derivativoa to the laryngeal region are also employed, for examplf, 
painting with tincture, of iodine, inunctions with of. terebinth., ol. 
crotonia, HA 3.0, three drops applied every night until pustules form, ung. 
etibto-kali tarturici, a piece as large as a pea rubbed in every night until 
paalules form. 

In a few very obstinate cases, I have used compressed air with very 
rapid and excellent success. Faradization of the larynx may also prove 
effective. 

Ulcerations should be cauterized. The button-shaped end of a flex- 
ible wire is heated, brought in contact with lunar caustic, allowed to 
cool, and then applied, with the aid of the laryngoscope, to the surface 
of the ulcer. 

Cauterization, scarification, and dilatation with sounds have bei'U 
aaccessfully adopted in chorditis vocal is hypertrophica inferior; in other 
oases tracheotomy was rendered necessary. Good elfects have also been 
obtaint^d from the internal administration of potassium iodide, probably 
l>9caii9e there was a syphilitic element in the case. 
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Ijdhua har ol'iained ^''.•'yi re-rulTs from iht use of ihe curetz^ in other 
hyper]>Jai>tic ciiangee of iLe muc->jU£ membraxie of the Iftiyiix. 

2. ^£d^/tiH of t fit GJofti'. Anput^ l^iryn^ta pttifmmcosa^ 

I. Anatomical (.'haS'^l^. — The li-rm angina larvngea fabmucoa 
n^fern u> all et-tLOr^-s of T:j*r lan^Jgfal cirity requiring fivm chan2€S iu 
the f?ubiiiu<;ou* corji-.^-rrtJrjj ti-wUv. Sjinciinit^ we have xo deaf wiib 
purc'Iy a^ierj]a^>tii? ooij'i>i:v':..r j'jfdema glolI]^ii^). .- 'me:imes with deroa? 
a^;eurjju]utio7Jri fro in ]ir*rvious or ooincidt-ni i nomination (hirrngitb 
]>JjJc';^rijoiiO'^ ff. ->i)jfjjuc'o-^j, -^oriirTime!^ viih an aociunahition of sero- 
pu ru j<,'fjt fluid (Jur\ij;!'iii9 cuhmucoi-a ecro-pnruit^nta ), and finally with 
dr<:liJJJ•^«:ri^X'^l dej^ot.-s of ]»U5 (ab^ces^Ue larvngiej. 

Sw<.'l]in;r ^x:* iir> rnort fre'juently and to the most marked extent on 
the jio.-il'rrior r'n-faf-ti of the efjiglotiis and in the air-epigloTtio folds, 
h<.''*uu<Mj the founer-tive tissue of the &ubmuc-M.<^ in the:9e localities is 
jjariif;ul;iny loovr and Jar;:*/ nieslied. The opiiriotiis is then coDTerted 
J II to a r:i:i:it.'i»—i i.:a.-:H lovikiiig like a thumb, aiil the anr-epiglottic folds 
may ai'.L.Jii x'u^i oimr-ii-i'iiijs of a pi;ri*oi.*s Kf-^*^, Michel has recently 
fali'-d ant'iilji^ti to ii-:>;ii*alou.s .••wt'Iiing? on tliv a uteri or su face of the epi- 
;^lotti^ (aii;rijia iM>i;:iiiUii:a aiiterioi). 

Svvi:jiiiig of tiie aryi(.'ii<^*id eaniia^^e^ and faK<e vocal cords is nexl in 
fn*'ju<'iiey. Furihc'r down the submuoou? connective tissue is so finn 
that any counidrrrable accumulation of fluid is ursually no longer pes- 
HihU\ M;i«si;j hari iv[) ;rted a <:a&e in which there was oedematoos swelling 
of the Hubmuco.*a covering the true vocal cords, so that the mncons 
membrane looked like two bladders projecting into the rima firIottidi& 
In rare carieri O'di^natouH H welling has also been found below the vocal 
cords. ^'Iiese changes are generally bilateral. They are unilateral only 
wluiii de[>eiident on local causes (ulceration^, unilateral compression of 
veins, etc.). This is more fre'juent on the right side, and, indeed, the 
changes liere are p-nerally more marked than on the left side. 

Tile afTeel(MJ parts are particularly noticeable on account of their 
intumesc(Mie(*. The mucous membrane is sometimes reddened, some- 
times extremely [)ale. The latter appearance may be presented even in 
cases whicii f<illow inflammatory processes. 

On making an incision, clear serous fluid escapes in man^ cases, the 
swelling disiqipears, and the mucous membrane becomes wrinkled. In 
other cases only a few drops escapis and a gelatinous substance remains iu 
the submucosa. In other eases the fluid is a little cloudy and flocculent 
(sero-pus). Purulent infiltration of the submucosa or a gangrenous condi- 
tion of the infiltration is very rare. Circumscribed depots of pus or hem- 
orrhagic extravasations are alKO infre(pient. If the oeaema has lasted a 
long time, hyperplasti(; processes are observed not infrequently in the 
mu(;osa, submucosa, and perichondrium. 

Every stenosis of the laryngeal cavity must interfere with respiration, 
iMid if it gets the upper hand, will lead to death from suffocation. Lis- 
frane shows that in bodies in whi(!li there was oedematous swelling of 
the epiglottis and ary-epiglottie ligaments, these parts were prised 
against one another and occluded tli/3 entrance to the larynx when an 
attempt was nnule to blow air from the mouth into the larynx. On the 
other hand, the air ])assed readily upwards from the trachea. Hence, 
under such conditions, inspiration is e'iiiefly interfered with. 

II. Eriouxiv. — G^denia of the glottis develops most frequently after 
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]trpvioii8diaeaae8 of the larynx. Mechanica], chemicivl, and thorniiil irri- 
lation of the laryngeal iniicous membrane may also give rise to 
(edema gtottidis. It nas been obserred after fiwallowlng abarp foreign 
bodieSj which jtrioked the laryngeal mncons membrane, and after the 
ingestion of mineral aeida or cnustio alkalies. It maj also follow the ^ 
inhalation of hot vapors. This form occurs with relative freqnency in. J 
children in whom cedcma glottidis isotherwiee extremely rare. (Edomal 
glottidia is not infrequent after ulcerative processes in the larynx 1 
(catarrhal, tubercular, syphilitic, typhoid, carcinomatous, periclion-1 
dritic ulcers). Injuries to the larynx, whether the result of gnrgicat^ 
operations or not, occasionally give rise to Ihia affection. All the forma I 
I'ltherto mentioned bslong to the category of inflammatory cedemas. I 

The dieeaatt also occnre as the result of inflammation propagated front I 
iidjacent parts (angina, glossitis, parotitis, inflammation of the connective I 
tissue of the nock, etc), J 

(Edema of the glottis may complicate certain infectious diseases I 
{erysipelas, typhoid fever, sraall-pox, measles, scarlatina, diphtheria, I 
glanders, pyremia, whooping cough). In such cases, also, we have torn 
deal with inflammatory, probably metastatic-inflammatory cedema. In ^ 
cases of HmaJI pox. the eruption is found not infrequently upon^he larj-n- 
geal mucous membrane. It is noteworthy that in certain epidemics of 
the diseaKos mentioned, the eomplication with oMlema glottidia is a fre- 
quent one. Boeckel observed a complication with a>aema glottidis in 
a case of ecthyma. 

Stasia oedema or hydra>mic oedema of the glottia develops when the 
conditions necessary to the development of general or local dropsy are 
furnished. It is observed, though not frequently, in Brighfa disea^ and 
in chronic pulmonary and cardiac affections, f'auve! and Waldenburg ' 
maintain that dropsical swelling of the laryngeal mncons membrane is I 
Hiimetimes the first manifest symptom of nephritis. (Edema glottidis I 
also develops in cachectic conditions (malaria, syphilis, cancer, waxy de- I 
generation, convalescence from severe diseases). I 

Among the local causes of stasis are tumors which prevent the flow I 
iif hlooil from the laryngeal veins: goitre, enlargement of lymphatic n 
glands, mediastinal tumors, aortic aneurisms, etc. 

Finally, the origin of some cases is unknown. Marboux and Hecht 
mimtion the case of a patient who, while bathing, was plunged under 
the water: this was followed by redema glottidis. Idiopathic abscesses of 
the larynx have also lieen reported. J 

The dieouse is more frequent in men than in women (70 nor cent in I 
the male sex. accordmg to Sestier). It is very rare in chiluren. most I 
frequent from the ages of 18 to SO'years. Among 140 cases coiloctod by I 
Bostior, only 17 occurred before the age of 15. I 

III. SvMrroMs — The symptoms sometimes develop so suddenly, and I 
reach a dangerous height ao quickly, that life is extinct before medioal I 
aid can be secured. In another series of cases, the symptoms develop I 
more slowly, but they uninterru^itedly assume a more and more threat- I 
ening character. Finally, the disease may last for weeka, and present I 
exacerbationa and remissions. I 

The ajTnptoms are those of laryngeal stenosis: inspiratory dyspnoea, 1 
inspiratory retraction of the thorax, sibilant and atridulous inspiration, I 
often hoarse voice, difficulty in deglutition, barking cough, and not 1 
infrequontly attacks of auffooatiou. J 
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18S DISEASES OF THE LABTSX. 

The sitaation aii'l extent of the obstmction are determined by in- 
.ernal palpation and laryngoscopic examination. 

Ill pcnnrming internal palpation, the mouth ahoald be kept vide 
open and the toiig^io protruded as far ua possible. The pbysicJan shoald 
^ruRp tiie tongiio between the thumb and forefinger of the left hand 
which hiis been covered with a cloth], the index finger of the right hand 
is introduced into the month and rapidly i)nahed deep along the root of 
the tongue. If the epiglottis is isdematons, this part is felt as a swollen, 
sansaee-sliaped body, and the thickened ary-epiglottio folds are also 
rea^lily felt. The finger cannot be pushed beyond these parts. 

The swollen cpigFottis is sometimes visible from the month, if the 
tongiio ic pressed vigorously downwards and forwards with the aid of u 
Bpatulii. Voltnliiii recommends the following procedure. The tongue 
is grasped between the thumb and index finger of the left hand, and the 
third and fourth fingers of the same hand are placed on the sides of the 
pomum Adanii. The tongue is then drawn forwards and downirarda. 
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while the Adam's apple is vigorouBly lifted upwards with the aid of the 
third and fourth fingers. If the root of the tongue is depressed with a 
spatula, the epif^lottis becomes cleiirly visible. 

Laryngoscopic examination is not always easily effected, on accotmt 
of the fear of suffocation from which the patients suffer. In cedema of 
the epiglottis and ary-epi^lottic folds, the larynx is found surrounded by 
swollen ridges (Fig. 35), in local oedema there are circumscribed prom- 
inences (Pig. 36). These peld on pressure with the laryngeal sound, 
and give rise to pain if an ulcer or abscess is situated beneath them. 

The subjective complaints consist, in the main, of the fear of suffoca- 
tion. The patients complain, in rare cases, of a sticking pain in the 
larynx, or a feeling as if a foreign body were lodged there. When symp- 
toms of carbonic-acid poisoning appear, the face assumes a leaden gray 
color, the sensonum is clouded, twitchings occur in the limbs, and death 
supervenes. 

IV. Di.vnsosTS. — The diagnosis admits of no donbt when palpation 
or laryngoscopic examination furnishes positive results. If reliance i» 
placed on the clinical symptoms alone, we must also exclude other causes 
of laryngeal stenosis, particularly croup, pseudo-croup, polypi, foreign . 
bodies, and retro-pharyngeal abscess. 

V. PROQNoaig. — The prognosis is very grave. Among 21S caaee col- 
lected by Sestier, 158 proved fatal. 
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The more acute the ilevelopmeiit of the symptoms of stenosis, the 
more serious is the course of the affection. The prognosis also depends 
iipon the primary causes of the disease, since some of these maintaiu a 
leiidencv to relapse, 

VI. Theatment. — As a rule, the queation of treatment does not 
arise until tho symptoms of stenosis malte their appearance. As a gen- 
eral thing, very little can be expected from internal remedies. 

When the changes were of an iuflammalory character, Nieraeyer ob- 
served good results from the slow ingestion of pieces of ice. The appli- 
cation of iced compresses to the throat may also be tried. Hiiiapisms, 
vesicants, local and general blood-lotting, may be employed only when 
there is no immediate danger to life. Some authors have reportel good 
results from applications of nitrate of silver (1 : 10) to the laryngeal 
mucous membrane. 

Vigorous cathartics have boeu known to have a favorable action. 
They seem to ns to be particularly indicated in hvdriemic oedema (Inf. 
sennffi co. ISO.O, natri sulphuric. 20.U. M. D. S. One tablespoonful 
every two hours. Inf. colocynth. 2 : 160.0, syr. aennce 20.0. M. D. S. 
One tftblesjjoonful every two hours. 01. crotonis 0.05, ol. ricini 30.0, 
gummi araoic. 7.5, f. c. aq. destil. q. e. emulaio 180.0, syr. senns 20.0. 
31. D. S. One tablespoonful every two hours). 

In many cases Bcarification may be performed (with the aid of the 
laryngoscope) with a curved bistoury which is covered with adhesive 
plaster as far as the tip. This plan is especially indicated iu laryngeal 
abscess. In cedema of the epiglottis and ury -epiglottic ligaments, it has 
been recommended to tear the mucous membrane with the sharpened 
nail of the right index linger. In abscess of the larynx, early intm- 
laryngeal incisions should be made. Sometimes the absccBS attempts to 
escape externally, and must be opened through the skin. A few cases 
of BpontaneoHB rupture and recovery have been reported. 

If a decided effect ia not produced, tracheotomy should bo jier- 
formod. Artificial respiration may be necessary after the operation has 
been performed. 

The operation should not be delayed too long. In urgent cases the 
simplest instrumentB, even a pen-knife, will suffice. Many a patient has 
lost his life while the physician was waiting for his case of instruments. 
A ]iatient suffering from (sderaa glottidis should always be nnder medical 
supervision, since tracheotomy may become necessary at any moment. 

A catheter has sometimes been introduced between the vocal cords iu 
order to render possible the entrance of air (so-culled tubuge). 

3. Infiammatiun of the Perichondrium of thf Cartilages of Ike Larynx, 
Perichondritis Larifngea. 

I. Etiology. — Perichondritis larjTigea rarely Jevelopa as an inde- 

ident, primary disease. Injury (with orwithout fracture of thecarti- 
Tagos), cold, and even over-exertion of the vocal cords from loud singing 
or speaking, are mentioned as causes. 

It is said that the ossification of the cartilages of the larynx in old 
age may give rise to perichondritis. 

As a rule, the disease is secondary to inflammatory and ulcerative 
processes of the laryngeal mucous membrane (catarrhal, tubercular, 
syphilitic, cancerous nlcerations, and those following typhoid fever, 
unall-pox, pyemia, and other infectious diseases). 
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The disoa^^e is more frequent in males than in females. It is most 
frequent from the ag'e of twenty to forty years. 

11. Anatomical Changes^ — Perichondritis mav attack any of the 
laryngeal cartilages, so that we differentiate perichondritis arytsenoidea^ 
cricoidea, thyroidea, and epiglottidea. This also expresses the order of 
frequency with which the different cartila;res are affected. Not infre- 
quently the inflammation spreads from one cartilage to another. 

As the result of the inflammation, pus accumulates between the 
cartilage and the perichondrium, separating them from each other. The 
cartilage may be situated, under certain circumstances, in a pas eaYit3\ 
This may attain considerable dimensions; for example^ the arjta&noid 
cartilages have been known to attain the size of a large cherry, and in 
other places the abscesses have grown as large as a small e^g. The pus 
is often thin and ichorous, particularly after pei*foration has occurred. 
The stage of abscess formation is attended with great danger, because 
the laryngeal space is thereby narrowed. Moreover, the ab^ss is often 
complicated with oedema of the submucosa, which adds to the stenosis. 

These changes affect the nutrition of the cartilage and perichon- 
drium. As the perichondrium maintains the nutrition of the cartilage, 
the latter must undergo necrosis when it is separated from the former. 
The necrotic parts are cast off, and, if the abscess ruptures, are often 
ex]K?ctorated. The pieces of cartilage are blackish, porous, partially 
calcified, or fibrous and horn-like, or fatty and gelatinous. Their size 
varies, but sometimes their origin can be recognized from the shape. 

The perichondrium may also be destroyed. The walls of the abscess 
often form a thick new membrane whose inner surface is covered with 
a thick, cheesy layer of pus. 

If the abscess has ruptured and the cartilage has been discharged, the 
development of cicatricial tissue may give rise to a sort of recovery, 
though, secondary laryngeal stenosis may finally result. In some cases 
proliferations of the cartilage or perichondrium occur, and may undergo 
ossification. If large pieces of cartilage have been exfoliated, the larynx 
may suddenly sink in, and thus give rise to occlusion of its lumen, and 
sudden death from suffocatiou. 

Arytaenoid perichondritis occurs most frequently when ulcers have 
formed upon the posterior end of the true vocal cords, and particularly 
on the processus vocalis. A very small fistulous opening sometimes leads 
into the abscess cavity. 

Cricoid perichondritis affects usually the posterior thickened part of 
the ca,rtilage. Dittrich explained its occurrence in typhoid fever as the 
result of pressure of the cricoid plate against the anterior surface of the 
spine, especially as similar changes were found not infrequently on the 
opposite surface of the oesophagus. Ziemssen maintains that frequent 
introduction of the oesophageal sound in old people with ossified and 
thickened cricoid cartilages may produce perichondritis in a mechanical 
manner. When the abscess breaks, the pus enters the larynx or the be- 
ginning of tiie oesophagus. The perforation may also take place into 
both localities at the same time, thus giving rise to a laryngo-cesopha- 
^al fistula. The pus may also burrow along the side of the neck, form* 
mg long, sinuous fistulae. 

In thyreoid perichondritis the pus may rupture into the cavity of 
the larynx, or externally through the integument. If it ruptures in 
both directions, a larvngeal fistula is formed through which noids may 
be injected into the larynx. 
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' Epiglottic perichondritis is ertremsly rare, and, as a riilp. occnrs 
' y wlieu inflammatory processes are present in some of tlie other carti- 
lages. 

III. Symptoms. — The sytnptoma are defined moat clearly when the 
disease is primary. The secondary form ih preceded for a longer or 
shorter time by other functional disturbances. As a rule, primary peri- 
chondritis presents a tendency to an acute, secondary perichondritis to a 
chronic course. 

Pain in the larynx is a prominent symptom. Sometimes it ocours- 
spontaneously oa a liurning or sticking sensation inside of the larynx, some- 
times ills produced by pressure on thelaryux. or by the act of deglutition. 
Strict localization of the pain on pressure indicates, with a certain degree 
of positiveness, the situatton of the perichondritis. Pain in deglutition 
is produced when the arj-taenoid cartilages, or the posterior plate of the 
cricoid cartilage, are the site of the disease. 

DifBculty in deglutition ia not alone the result of the paiu, but may 
also be produced mechanically if an abscess forms on the posterior sur- 
face of tlie larynx, projects into the lumen of the tesophagns and occludes 
it. It sometimes become necessary to maintain the patient's nutrition 
with the aid of the cesophageal sound or nutritive enemata. It is un- 
necessary to say that the introduction of the sound does not exert a 
favorable effect upon the inflammation. 

Swelling, redness, and doughy ccdema of the integument of the neck 
sometimes point to an abscess beneath the perichondrium of the thyroid 
cartilage. Enlargement of the cervical lymphatic glands has been 
repeatedly observ^. 

Disturbances of phonation are almost always present. In a series of 
KS they are the result of the primary disease, in others, of mechanical 
ptmction to the mobility of the rocal cords. In a third » 




the muscular apparatus of the vocal cords is aftected by secondary inflam- 
mation. 

Respiratory disturbances (signs of larynge;vl steiioBis and inspiratory 
dyspnoea) are very often observed. The swelling in itself is often suf- 
ficient to explain these symptoms. They may rapidly attain a dangerous 
height if the abscess becomes complicated with oedema of the submu- 
cons tissue. In some cases paralysis of the dilators of the vocal cords 
(^crioo-arytffluoidei postici) may give rise to or intensify the inspiratory 
dyspnW. 

The iaryngnscopic appearances are very important. Abscesses are- 
ignized by the tumefaction, though small ones occasionally remaia 
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The paralysis may be neuropathic or myopathic. In many cases the 
diagnosis can be made only after microscopical examination of the nerves 
and muscles. 

In the neuropathic form, the disease may be located in the central 
nervous system or in the peripheral course of the nerves. An anatomical 
lesion is not always demonstrable. 

The laryngeal muscles are supplied by the pneumogastric and spinal acces- 
sory nerves. The external branch of the superior laryngeal nerve supplies the cri- 
co-thyroid, perhaps also the depressor epigottidis muscle; its internal branch 
sends sensory fibres to the mucous membrane of the upper laryngeal cavity a«i 
far as the free edge of the vocal cords. The recurrent laryngeal nerve supplies 
the larger number of laryngeal mucles, its motor fibres being derived from the 
spinal accessory. 

The paralysis of the muscles is divided into three classes — respiratory, phonic, 
and mixed. The first class includes paralysis of the crico-arytSBnoidei postici 
which separate the vocal cords during inspiration. The other laryngeal muscles 
are devoted exclusively or mainly to phonation. In the mixed form of paraly- 
sis, both groups of muscles are affected. 

The paralysis may be complete or incomplete, unilateral or bilateral, restricted 
to a single muscle or to certain groups of muscles. 

The following are the causes of paralysis of the laryngeal muscles: 

a. Diseases of the central nervous system. 

Paralysis of the laryngeal muscles is observed most frequently in dis- 
eases of the medulla oblongata and pons (progressive muscular atrophy, 
bulbar paralysis, multiple cerebro-spinal sclerosis, tabes, etc.). It is also 
observed occasionally in diseases of the cerebrum (hemorrhage). 

h. Diseases of the vago-accessory trunk or its branches. 

The lesion is sometimes situated high up, even within the skull 
(tumors of the posterior fossa and foramen lacerum). Cases have also 
been observed in which the roots of the nerve trunk were thin, gray, and 
atrophic. Laryngeal paralyses have been known to develop after surgi- 
cal operations or accidental injury to the neck (lesion of the trunk of the 
pneumogastric). Compression of the vagus and paralysis of all or a few 
laryngeal branches is very often the effect of tumors of the neck, oesopha- 
geal cancer, tumors of the thyroid gland, mediastinal tumors, aortic 
aneurism (compression of the left recurrent nerve), aneurisms of the 
innominate or right subclavian arteries, perhaps dilatation of the ductus 
arteriosus, pericarditis, pleurisy, pyo-pneumothorax, enlargement of the 
bronchial glands, pleuritic adliesions, etc. Heller described cancerous 
degeneration of the pneumogastric and recurrent nerves as causes of 
paralysis of the laryngeal muscles. 

Rosenbach and Semon have called attention to the fact that in cen- 
tral paralyses or those caused by affections of the vago-accessory trunk, 
the crico-arytaenoidei postici are the first muscles affected. 

c. General neuroses, particularly hysteria, sometimes epilepsy. 

d. Eeflex paralysis. 

Laryngeal paralysis has been observed in affections of the tonsils. Worms, 
uterine affections, etc., have also been mentioned as causes. 

e. Poisoning. 

The affection has been observed in lead, opium, belladonna, stramo- 
nium, and cannabis indica poisoning. 

/. Infectious diseases. 

The best known laryngeal paralyses are those following diphtheria, 
but they^ also occur after typhoid fever, relapsing fever, cholera, variola, 
pertussis, erysipelas, dysentery, syphilis, mi^aria. 
13 
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Lt>i»ascB of the larynx itself, 
rvngeal catarrh, perichondritis, and operations on the larynx &re- 
not -infrequent causes of paralysis. Ott described a case in which the 
ingestion of a larf^o mouthful of food produced paralysis of the crico- 
ari'tsenoidei poEtici. prol>ably by traumatism. Xavratil oheerved destruc- 
tion of thu laryngeal mueclcs by trichinsB as the cause of paralysis. 
Loud and continued einging and phonting may give rise to paralysis. 
It has also been oltserved occaaionully after tracneotomy. 

A. Cold id said to produce rheumatic paralysis directly. 

t. Mcntu] excitement has also been mentioned as s cause. 

k. .Somo writers describe congenital paralysis of the laryngeal mns- 
cles. 

II. Ax.iTOMirAL CiiASGES. — In Eomc cases, the muBcles and nerres 
are »iid to have been unchanged. In others, degenerative and atrophic 
changes were found in the nerves alone. In still others, the muscles had 
undergone fatty dcgeuenition, granular degeneration, nuclear prolifera- 
tion, and connective tissue hvperjilosia. Thei>e clianges will develop 
secondarily if neuropathic imralysis has cxi:(ted for some time. 

III. SYUpToua AXD DiAOSOsis. a. Parahjsig of the Crico-Ary- 
tanoUlri Post id Muscles. — This form of paralysis is easily recognized. 
There is inspiratory laryngeal stridor (inspiratory dvspncea) with intact 
or nearly intact phonation, while the laryngoscope shows that the vocal 
cords do not separate during inspiration, but, on the contrary, approach 
one another (Fig. 39). If the paralysis le unilateral, the vocal cord on 
the paralyzed side remains in the median line during inspiration, while 
the other one moves to the outer side {Fig. 40). 
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The clinical phenomena are readily explained by the function of the 
muscles. When they are paralyzed, the vocal corijs are not separated 
during inspiration in order to allow the entrance of air into the deeper 
air passages, but they remain close together; indeed, they may he pressed 
against one another by the inspiratory current of air. If inspiration is not 

ferformcd slowly and cautiously, the free etiges of the vocal cords are 
rought into such close apposition by aspiration that the patient is in 
danger of suffocation, particularly when considerable catarmal swelling 
of the vocal cords is also present. Expiration is undisturbed. Phona- 
tion is unaffected or very little immirod, the latter particularly in the 
production of high notes, since the aryttenoid cartilages are rendered 
somewhat more mobile on account of the paralysis. 

i. Paralysis of the arytanoid muscles is ehown by the fact that, oti 
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larjngoscopie examination, the posterior third of the rima glottidia 
remaine open during phonation in the shape of a triangular slit 
(Fig. 41). 
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The Open portion is known as the cartilaginous glottia, also glotlia 
rpspiratoria, i, e,, that portion between the edps of the arytienoiil carti- 
lages. Its closure is effected by the apposition of the I'nner edges of 
these cartilages through the contraction of the arytsenoid muscles. Tlie 
paralysis is often the result of inflammatory irritation. Other charac- 
teristic symptoms are absent. 



5e. Parali/nix of the Internal Th^ro-Ai'iflwnoid Muscles. — With the 
laryngoscope it la found that the anterior two-thirds of the rima glotti- 
dis are not situated in close apposition, but that there is an oval slit 
between them (Fig. 42). When the paralysis is UQilateml. the free edpe 
of the paralyzed vocal cord is a little bent, the healthy one is straiglit 
^ (I'^ig- w)- The voice ia hoarse, partly as the result of catarrh. 

The aryteenoid and internal tliyro-arytasnoid muscles are often para- 
IViied together, esi>ecially as the result of catarrh. The entire glottic 
t)ien remains open during phonation, its two jiarts separated from omi 
iiuother by a slight projection corresponding tu the processus vocalie of 
the arytcenoid cartilages. 

(/. "Paralysis of the lateral thyro-arytienoid muscles. These moBcles 
are closers of the vocal cords, but their isolated paralysis cannot ba 
recognized with the laryngoscope. This is also true of 
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e. Paraljaia of the external thyro-arytfenoid muBcles. 

/, ParalyBiB of the entire recurrent laryngeal nerve. The paralyzed 
Tocal cord is incapable of movement. During respiration and phonation 
it remains immovable in a situation midway between the median line 
and inspiratory pxtemal position (Fig. 45) (cadaver position). Bespira- 
tioD is unimpcdeil. Dunng phonatiou the healthy vocal cord passes be- 
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yond the median line and comes in contact with the paralysed one, thus 
rendering phonation and cough possible. The voice is generally hoarse, 
as the paralyzed vucal cord is incapable of regular vibrations. Further- 
more, tne arytenoid cartilages cross one another during phonation, the 
one on the healthy side being generally in front of the other (Fig. 46). 
In bilateral paralysis of this nerve, both vocal cords remain in the 
cadaver position during phonation and respiration (Fig. 47). There is 
no dyspncea.. on account of tlio wide se])aration of the glottis, but during 
forced inspiration creaking noises may be produced from the vibration 
of the free edges of the vocal cords, which have not been put on the 
stretch. The patients are incapable of speaking aloud or of coughing. 
Their speech resembles an inarticulate gruntmg; whispering can be 
done better. All attempts at Hpeaking strain the patient exceedingly 
because so much air is wasted on account of the patency of the glottis. ' 
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ff. Paralysis of the crico-thyroid muscles. These mnBolee are tensors 
of the vocal cords end act in the production of high notes. This be- 
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oomes impoasiblo or is rendered Tery difBcnlt, according as the muscles 
are paralyzed or paretic. Iii addition, it will be found that when the 
tip of the index finger is inserted in the space between the tliyroid and 
cricoid cartilages, the former does not approach the latter in the attempt 
to produce bi^ notes. 

h. Paralysis of the thyro-ary-epiglottic muaclea. The function of 
these muscles, to which Merkel applied the term depressor e'piglottidis. is 
to draw the epiglottis backward over the entrance to the larynx during 
deglutition, and to prevent the entrance of food into the laryngeal 
space. When the muscles are paralyzed, a part of the food enters the 
larynx, the patients swallow tiie wrong way, and' snfTer from epasmodio 
cough and dyspnoea, or pneumonia and gangrene of the lungti develop at 
a later period. With the laryngoscope the epiglottis is found to be 
motionless. 

i. Paralysis of the entire snperior laryngeal nerve. The symptoma 
include those mentioned under jr and h. In addition, there is aniegtbesia 
of the laryngeal mucous membrane aa far as tlie vocal cords and extend- 
ing upwards into the lower pharyngeal region. Paralysis of this nerve 
is most fre(^uent in diphtheria. In some cases the crico-thyroid and 
tbyro-ary-epiglottic muscles seem to be supplied by the recurrent nervo, 
because the symptoms of paralysis of these muscles have been observed 
in paralysis of the recurrent nerve. 

Oases of intermittent paralysis of the vocal corda have been described. 
The paralysis begins at a certain time of the day and laata for a variable 
period, after which it disappears. No positive relation to malarial in- 
fection has been demonstrated. It should not be mistaken for hysterical 
paralysis, the intertuissions in which are entirely irregular. 

Among the sequelae should bo mentioned atrophy of the vocal corda 
ae the result of long standing paralysis (Pig. 48). 

IV. Pkoonosis. — This depends, in the main, on the primary affec- 
tion. The prognosis also varies according to the function of the para- 
lyzed muscles. The moat dangerous form is paralysis of the crico-ary- 
'tsnoidei poatici, which may give rise to danger of suffocation at any 
moment. Paralyaia of the depressor glottidis not alone produces great 
distress, but may also give rise to secondary pneumonia or gangrene of 
the lungs. 

V. Tbeatment. — Prophylactic measures must be adopted by those 
patients suffering from laryngeal diseases, in whom a fresh cold or over- 
exertion of the voice is apt to be complicated with paralysis of tha^ 
muscles. 

The general treatment depends on the primary affection, but it n 
be impossible for ua to enumerate here all the possible external and in*^ 
temal remedies. In diphtheritic paralyaia, aubculaneoua injections of 
strychnine have been eiicceasfullv employed. In intermittent paralysis, 
which did not yield to (jninine, 'Leviaon effected a cure by the adminis- 
tration of ari^enio (aij. amygdal. amar., liq. kali arseuicos., Ail 5.0. M. 
D, S. Ten drops t. i. d. after meals). 

The following melhotls must bo considered in the local treatment. 

a. Brushing with nitrate of silver or insufflation with alum (0,1), 
tannin (0,1). acetate of lead (0.05), iodoform (0.05), etc. In part such 
remedies relieve the catarrh, in part tlieji irritate the vocal cords and 
thus stimulate the paralyzed muscles to action. With the same end in 
view, Uosshach applies a eonod to the vocal cords, and administers 
Mnetifis. 
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Inwifflation may be performed with Ranchfuss' powder blower, composed of a 
^i[I **ard-rubber tube carrying a bulb at one end (Fig. 49X Near the IjLtter the 
^ J Presents an oval opening, which can be closed by a sliding tube. Tkk» 
powder used in insufflation is poured into the opening and thefdiding tube dmwn 
over it. While the patient opens the mouth and protrudes the tongue, the in- 
strument is introduced into the mouth until the free end projects over the en- 
tnince to the larynx. The patient is then directed to take a full breath and, at 
the same time, the bulb is compressed. At first tliis may cause spasm of the 
f^T^UI^^al muscles and fear of suffocation, but these symptoms soon subside. Tlie 
Ulsufflation may be repeated daily. 



Fio. 49. 




Rauchf U88* powder blower. 

6. Gymnastics of the larynx (v. Bnins). 

A laryngoscopic examination is made^ and the patient at the same 
time directed to utter the vowels aloud. 

c. Compression of tlie larynx (Olliver and Gerhardt). 

'J'he cornua of the thyroid cartilage are compressed between the 
thumb and index finger, tiie patient being directed to inspire deeply, 
and to utter the vowels aloud. 

d. Compressed air has been employed successfully in a few cases. 

e. Electricity. 

Fig. 50. 




Lanmfreal electrode (li natural Rlze). The electrode is introduced into the larynx, while the Ho- 
ger is prewMMl upon the spring in onler to keep the circuit open. The circuit ia closed 

when the electrode is in position. 

The faradic current should be used, one pole being placed on the in- 
tegument of the neck or within the larynx. In tra-laryngeal faradization 
requires a special electrode (Fig. 50). When applied externally^ the 
current should bo strong enough to produce contraction of the thumb 
muscles; when applied within the larynx, to produce contraction of the 
frontal muscle. To stimulate the superior laryngeal nerve, the elec- 
trodes HJiould be placed on tiie superior cornua of the thyroid cartila£;e; 
to stimulate the recurrent nerve, they are placed on the infenor 
cornua. 

The inferior laryngeal nerve is reached inside of the larynx at the 
sinus pyriformis. Stimulation of individual muscles is effected at the 
following ))()ints: a. Crico- ury tajnoidei postici — posterior plate of the 
cricoid cartilage immediately behind the arytsBUoid cartilages* i. 
ArytiLMioids — middle of the Intcr-arytwnoid region, c. Internal thyro- 
arytu'iioids — free edge of the vocal cord. d. Thyro-ary-epiglottici — 
free edge of tlio (corresponding ligament. The indifferent electoode 
is placed high up on the back of the neck. 
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In hysterical paralyBiB, M, Moyer employed the electrical moxa, r. e., 
a wire bVuah electrode applied bo close to tllo skin as to permit the pas- 
sage of E])arks. 

Long-standinp laryngeal paralyses are sometimes cured by strong 
meiitalexcitement. 

If auffoeation threatens in paralysis of the crico-aryt»noidei postici, 
tracheotomy must be performed. Indeed, the dyspncea may appear so 
rapidly and unexpectedly that the advisability of performing the opera- 
tion at the onsot should 'be taken into consideration. In one case. Sidlo 
successfully passed a catheter through the rima glottidis, and thus se- 
cured a supply of ai^ to the lungs. In paralysis of the thyro-ary-epi- 
glottic muECIes the patient should be nourished with the aid of tne 
tEsophageal sound. This procedure may bticome dangerous if the laryn- 
geal mucous niombmne is anaesthetic, bccaLtse the souud is then apt to 
enter the larynx. 
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5. Spaxm of ihe Ghfth. 
{Larynr/ismns stridulat », Asthma Jaryngeum.) 
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I. Etiolooy. — This disease occurs almost exclusively during ohild- 
hond. It consists of briuf attacks of spasm of the constrictors of the 
glottis and the diaphragm, i. e., in the distribution of the recurrent 
laryngeal nerve. 'ITie disease is afunctiomil neurosis. 

It is most f refjuent f rom the age of sis to twenty-four months; it is 
rare prior to deotition or after the second year. 

It is more frequent in boys than in girJa, especially in rachitic or 
scrofalons children (probably nine-tcuths of all cases occur in rachitic 
children). 

Some authors attribute the disease to hereditary inSuences, It is true 
that several children in the same family often aulTer from spasm of the 
glottis, but this is the result of rachitis, either inherited or acquired 
as the effect of.improper uutritiou and mode of life. 

The disease often develops in extremely obese hiit pale children. In 
addition, they often present evidences of nervousness (restless sleep, 
capriciousness, excitability). The individual attacks often appear to 
develop spontaneously. In some cases a cold seems to act as an etiolog- 
ical factor. The disease is observed most frequently in the cold months, 
and occasionally is almost epidemic. Indigestion (vomiting, constipa- 
tion, diarrhcea) may also give rise to an attack of spasm of the glottis. 
Dentition also exerts an influence in this direction. Au attack may 
also be the result of mental excitement (fright, joy, crying), nursing 
ihe breast, depression of the tongue with a spatula, tossing the infant 
the arms, etc. Joffroy states that he has seen attacks in tracheotomizi 
children after removal of the tracheal canula(?), but it seems certain thi 
the attack is jiroduced by catarrh of the laryngeal mucous membrane 
loud cryiug. 

Flesch describes one variety (spasmus glottidis ablactatomm) whii 
occurs in children of well-to-do parents upon attempting to 
child from the breast, 

IL Symptoms, — Attacks of arrested respiration constitute the chief 
symptom of spasm of the glottis, They occur suddenly in the midst of 
health or dnnne sleen. Children in arms suddenly breathe irregularly 
«nd pantingly, tne individual respirations become deeper and deeper, ai^ 
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soon cease. The little patients close their eyes or roll them around; the 
head sinks on the shoulder of the nurse, they grow pale and livid, and 
lie as if dead. The action of the heart becomes excited and often irreg- 
ular, the pulse becomes very frequent and romarkablv small. The cervi- 
cal veins enlarge. Percussion shows that the upper border of the liver, 
/. e., the diaphragm, is very low during tlie attack. Sometimes there is 
an involuntary evacuation of urine and faeces. In a little while, as a 
rule, the respirations again begin, with a slow, deep inspiration, accom- 
panied by wnistling or crowing stridor, which may be beard through a 
number of rooms. The child comes to, opens his^eyes, and soon is as 
cheerful as before the attack. 

The attack generally lasts onlj a few seconds, but sometimes half a 
minute. It may be so brief that its recognition requires some attention. 
A single attack may alone occur, or a large number are observed in the 
course of a single day, or they are repeated at intervals of a few weeks or 
months. 

The spasm sometimes extends to the muscles of the limbs or trunk, 
giving rise to convulsions, which may occur before, during, or after the 
suspension of respiration. The spasmodic movements are observed most 
frequently in the hands and feet. The thumb is bent into the hollow 
of the hand, the other fingers are separated and extended. In the foot, 
we notice plantar extension of the great toe, separation and dorsal 
flexi(m of the other toes, and dorsal flexion of the entire foot. Uncon- 
sciousness and general convulsions ^eclampsia infantum) are occasionally 
observed. Death may occur during an attack from su'ffocation or 
eclampsia, or a condition of marasmus to which the patient succumbs 
may develop. 

In a few cases, Cohen and flbstein observed spasm of the thyro-ary- 
epiglottic muscles, by which the epiglottis was drawn backwards, thus 
increasing tlie danger of suffocation. 

III. Anatomical CirAN(J?:s. — The post-mortem appearances hitherto- 
observed have failed to explain the conditions present during life. The 
following lesions have been observed, but not constantly u 

Rachitic changes in the bones, hydrocephalus, cerebral congestion, 
meningeal heniorrliage, meningitis, enlargement of the thymus gland, 
enlargement of the thyroid gland, enlarged bronchial and tracheal 
lymphatic glands, patency of foptal channels of circulation, fatty liver, 
enlargement of the lymph follicles of the intestine and of the mesenteric 
lymphatic glands. 

AH the theories which have been advanced in explanation of the dis- 
ease are insufficient. We have to deal with a neurosis which is sometimes 
central, sometimes peripheral, sometimes reflex in its origin. 

IV. Di Afixosis. — The disease is easily recognized, as the brief attacks 
of arrested respiration, with the crowing or whistling inspiration at the 
return of respiration, are so characteristic that differential diagnosis 
need not be considered. 

V. Prognosis. — The prognosis must be given with caution. Some 
authors report a mortality of ninety per cent, others a mortality of 
eight per cent, or even less. As a rule, the prognosis is so much more 
unfavorable tlie younger the child, the longer the attacks, and the 
greater the tendency to eclampsia. It is also said to be more favorable 
in males than in females. 

VI. Treatmext. — When other members of the family have suffered 
irom spasm of the glottis, prophylactic measures should be adopted. 



DI8KABES OF TDE LASTNX. 



201 



The dietetic and psycbieal training sliould be carefully regulated, cold 
and iudigestiou avoided, and racMtia or ecrofulu treated in the usual 
manner. 

During the attack, the child should be raised up, and, later, he 
fihould be placed on the side, not on the back. The room should b« 
large, the window opened, the chest sprinkled with cold water, the solca 
of the feet or nasal mucous membrane ticlcled, or tto child should be put 
in a warm bath, and douched with cold Vater. The inhalation of aninio- 
nia or acetic acid often produces rcEoi acts of respiration. If the attui^k 
is prolonged, the finger should bo Introduced into the throat, in order 
to raise the epiglottis if it has been forced downward. 
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To prevent the return of the attack, we must inquire careful!) into 
If the result of indigestion, an enema eliould bo givnn; if 
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the result of cgnHlipatiou, order u laxative (calomel, 0. 1) or. porhapK. an. 
emetic. 

If the children are very nervous, we may administer for a long time 
irvines and mild narcoticB (tor example, sol. kali, bromat., 6.0 : lOo. 
If. 8., one teaspoonful every two hours). 

Agafoetida, musk, sine, silver, copper, atropine, valerian, cannabis 
indioa, digitalis, quinine, are also recommended. 

In spasmus glottidis ablactatornm, the child should again be nursed 
at the breast, Anamic, scrofulous, and rachitic conditions require 
appropriate treatment. 

If the attacks recur repeatedly in the course of a single day. We mnet 
resort to the use of chloroform, ether, or cblonil hydrate (chloroform 
and ether inhaled until beginning narcosis, and chloral hydrate 0.3 per 
enema). In many cases, tracheotomy cannot be peiformed on account 
of the age of the patient; at all events, it should always bo combined 
with faradization of the phrenics. This requires a strong current and 
large electrodes, which are placed at the outer edges of the sterno-mas- 
toids, above the omo-hyoid musclee. The current should be opened at 
jular intervals of one to two seconds. Expiration is aided by vigorous 
compression of the bowels. 

6. Spasm of the Laryngeal Muscles. 

1. TTnlike spasm of the glottis, spasm of the laryngeal muscles is 
more frequent m adults, particularly iti hysterical patients. It ia rarer 
in epilepsy, and is also observed in hydrophobia, lead poisoning, jiressuro 
on the vagus or recurrent laryngeal nerve by tumors or goitre, after 
mspiration of irritating gases or the entrance of foreign bodies. In one 
case, the spasm occurred whenever the patient had a spoiled stomach 
,and sour eructations, during which the gases often passed into the 
'Jbrynx. Diseases of the larynx itself, for example oedema of the glottis 
or polypi, may act m the same way. 

The closers of the glottis are usually affected, giving rise to inspira- 
toiT dyspnoea. The symptoms may be very similar to those of paralysis 
of the crico-arytsenoidei postici, but they continue only for a short time. 
The spasm should bo treated by narcotics {chloroform, chloral), the 
action of which may be aided by the application of galvanism. Thi» 
condition may lead to death from suffocation, as L. Meyer observed in 
hysterical cases. 
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Rchiiitzler applied the term phonic spasm of the glottis, aphonia 
;a, to a condition of disturbed co-ordination of the muaclea ol ^Vfc- 
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Tocal cords. In attempts at phonation the tensors of the Tooal cords 
contract spasmodically, oringing them into close apposition and render- 
ing loud phonation impossible.. The patients can only whisper. The 
explosives — p, b, d, t, k, g — are best enunciated. The patients are often 
hysterical and nervous, and complain of a feeling of constriction in the 
larynx and pressure on the chest. The disease may also result from ex- 
cessive use of the voice. Mackenzie observed it with relative frequency 
among clergymen; also in two individuals, whose families were dear. 
Cold has also been mentioned as a cause. Rest to the voice, electricity, 
and treatment of the primary affection are indicated. 

3. Tiie abnormalljr high-pitched voice of many adults is attributed 
by Pioniazek to excessive action of the tensors of the vocal cords. This 
also occurs in w^omen who speak or shout a great deal. 

7. Sensory Disturbances of the Laryngeal Mucous Membrane^ 

1. Anaesthesia of the laryngeal mucous membrane has been observed 
in diphtheria, hysteria, and bulbar paralysis. In diphtheria the pharynx, 
as a rule, is also anaesthetic. When the anaesthesia is confin^ to the 
superior laryngeal nerve, the mucous membrane is anaesthetic only as far 
as the free edges of the vocal cords. Sometimes the tracheal mucous 
membrane is also affected. 

As a rule, the motor fibres are also paralyzed, and the epiglottis is 
found to be immovable. Pood may therefore enter the larynx and, as 
the mucous membrane is anaesthetic, enter the lower air passsj^es. Ott 
recently described unilateral anaesthesia of the larynx from syphilitic de- 
generation of the right pneumogastric. The treatment consists of fara- 
(iization of the mucous membrane, hypodermic injections of strychnine, 
the administration of iron, and feeding with the OBsophageal sound. 

In one case Schnitzlcr observed anaesthesia associated with neuralgic 
symptoms (amesthesia dolorosa). 

2. Hy})era3sthesia and paraesthesia of the laryngeal mucous membrane 
are frequent in catarrh or ulceration of the larynx. In hysterical indi- 
viduals they may appear as an independent disease. The patients may be 
so annoyed by tickling, burning, or the sensation of a foreign body in the 
larynx, that they speak in a whisper for weeks or months (phonophobia), 
in order to be relieved of their supposed serious disease. In a few cases 
E. Praenkel observed painful points in the neck. The voice is clear, 
and the laryngoscopic appearances negative. We may order inhalations 
of potassium bromide (5.0 : 100), morphine (0.02-0.1 : 100), pencil the 
larynx with bromide of potassium (5.0; glycerini 25.0) and exercise the 
patient daily in loud speaking. Lewin and Waldenburg saw jgood effects 
from conium maculatum (ext. conii 0.25-0.5 : 100 for inhalation). 
Schnitzler recommends the application of morphine or chloroform. So- 
lutions of nitrate of silver have also been applied. I have seen good 
effects from inhalations of tannin (4.0 : 150). 

The hyperaesthesia is occasionally intensified into well-marked 
neuralgia. 

8. Laryngeal Cough, 

This is an independent neurosis, not associated with changes in the 
air passages. The patients (usually females between the ages of fifteen 
-and twenty-five years) are pale and nervous, and suffer not infrequently 
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from other hysterical symptoms. The disease is attributed by some 
l)atients to cold, drinking cold beverages, and straining the voice. 

In some cases paroxysms of coughing occur, not inirequently during 
sleep. Other patients cough almost uninterruptedly. Sometimes the 
cough is barking, whistling, stertorous. Expectoration is very slight or 
entirely absent. The affection may last for months. 

Change of residence usually affords relief (Mackenzie recommends 
sea voyages). I have seen no good effects from narcotics. Lasegue re- 
ports a cure from the use of belladonna. 

PART III. 

DISEASES OF THE TRACHEA. 

Diseases of the trachea are rarely independent. As a rule, they are 
propagated either from the larynx or the bronchi. The secondary im- 
plication of the trachea is then either entirely latent or of subordinate 
importance. We refer the reader, accordingly, to the sections on laryn- 
geal and bronchial diseases. 

Herterich recently described a case of mycosis tracheae. The nose, 
mouth, pharynx, and larynx were intact, but the trachea presented ex- 
coriations, the patient coughed, and the sputum contained gray, hard 
masses. Under the microscope these were found to contain numbers of 
eurotium aspergillus. Recovery followed inhalations of iodine vapor, 
t. i. d. for a few minutes. 

Hindelang described a case in which the fungi did not develop in the 
trachea, but were infialed and deposited in part m the trachea. Recov- 
ery after inhalation of carbolic acid and insufflation of iodoform. 

PART IV. 
DISEASES OF THE BRONCHL 

Bronchial Catarrh. 
{Bronchitis catarrhalis.) 

I. Etiology. — Bronchial catarrh is one of the most frequent diseases. 
It may be either acute of chronic, the former variety lasting for a few 
days or weeks, the latter for many years, even for life. It may be 
bilateral or unilateral, affect only a few branches, or the large bronchi 
alone, or only the finer bronchi (bronchioles). Catarrh of the large 
bronchi is associated usually with a similar affection of the trachea 
(tracheo-bronchitis). Catarrh of the finer bronchi is especiallv dangerous, 
because an accumulation of secretion, or marked swelling of the mucous 
membrane, readily leads to complete occlusion of the bronchial lumen. 
This form is also known as bronchiolitis, s. bronchitis capillaris. 

From an etiological standpoint, bronchial catarrh may be primary or 
secondary. 

A cold is the most frequent cause of primary bronchial catarrh. A 
wetting, sudden cooling oi the heated skin, careless bathing in cold water, 
staying in damp, draughty rooms, incautious change of clothing, may 
give rise to bronchial catarrh. 
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The Reasons and winds exert an undeniable effect. Bronchial catarrh 
is especially frequent in autumn and springs and during the prevalence of 
nortli and northeast winds. In some parts of the tropics, bronchitis is a 
rare disease. It increases in frequency towards the colder regions. 

A. Hirsch has shown that the frequency of bronchial catarrh depends 
directly on the amount of moisture in the air. The dryer the air, and 
the greater the difference between the dew-point and the ordinary tem- 
{x^rature oC the air, the more unfavorable are the conditions for the de- 
velopment of the disease. 

In many cases, there is a i)redisposition of the respiratory mucous 
membrane to react with bronchial catarrh to certain injurious influences. 
There are a number of predisposing factors, prominent among them 
being age. Chihlreuand old ))ooj)le are specially predisposed. Bronchial 
<;atarrh is very rare in the first six months of life, probably because the 
<'liildren arc carefully protected. From that period until the end of the 
third year, the disease is very frequent. It then grows more infrequent. 
Many children also suffer from this affection at the period of dentition. 

iMie varying predisposition at different periods of life depends on the 
greater or less j)ower of resistance of the organism, particularly of the 
bronchial mucous membrane. Tliis also explains the effect of the consti- 
tution on the development of bronchial catarrh. Feeble, ansemic, 
chlorotic individuals manifest a marked predisposition to the disease. 
It is also observed very frequently in scroiula and rachitis. Long-con- 
tinued and exhausting diseases and marastic conditions (cancer, syphilis, 
malaria, Bright's disease, diabetes, scurvy, gout, alcoholism, etc.) also 
furnish a marked predisposition. The slight power of resistance of the 
organism is sometimes the result of defective bodily training, of an 
enfeebling, enervating mode of life. 

Geigel showed that in Wiirz])urg legitimate children suffered more 
than, illegitimate children from bronchial catarrh during the first year of 
life. The reverse held good with regard to digestive disorders. This 
has been explained on the ground that the legitimate children are more 
carefully looked after, and are thus apt to be enfeebled. The cliildren 
are very often protected anxiously from every breath of air, and at the 
same time are allowed to run about with bare legs. 

Primary bronchial catarrh also includes those cases which are the 
result of impurities in the air. This may follow mechanical irritation of 
the bronchial mucous membrane by substances in the shape of dust, or 
the inhalation of irritating gases. 

Heit proved that the inhalation of vegetable dust is the most danger- 
ous; nextcome metallic and animal du^t; finally, mineral dust. Certain 
occupations which lead to the inhalation of a dust-laden atmosphere have 
long been known to produce the disease. This category includes millers, 
stone-cutters, coal-miners, bakers, brush-makers, spinners, weavers, 
metal-workers, cigar-makers, etc. Among injurious gases may be men* 
tioned chlorine, acetic acid, hydrochloric acid, sulphuric, sulphurous, 
and nitrous acids. 

Toxic broncho-catarrh is a third form of primary bronchial catarrh. 
It is produced by the internal administration of certain drugs. 

Iodide of potassium produces bronchial and conjunctival catarrrh in 
certain individuals even when given in small doses. Stille has recently 
shown that bromide of potassium may also give rise to obstinate bronchial 
catarrh. This possesses great importance, because the bromide may 
diminish the sensibility of the respiratory mucous membrane to such an 
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extent that an excessive amount of secretion may accumulate in tlie 
bronchi, and give rise to danger of suffocation. 

Those catarrhs which follow the entrance of foreign bodies are purely 
mechanical in their nature. 

Finally, primary bronchial catarrh may be the result of straining in 
singing, speaking, or playing on wind-instruments. 

This is observed most f reauently in clergymen, teachers, actors, and 
musicians. As a rule, catarrh of the larynx first develops and then ex- 
tends to the bronchial mucous membrane, but in other cases the bron- 
chial catarrh may develop primarily. Under such circumstances, the 
respired air, which remains beneath the vocal cords for an unusually 
long time and often under abnormally high pressure, acts as a mechan- 
ical irritant on the bronchial mucous membrane. 

Secondary bronchial catarrh is observed most frequently as the result 
of pulmonary diseases. 

Both acute and chronic diseases of the lungs are associated generally 
with bronchial catarrh. In acute diseases, the inflammation is usually 
propagated from the alveoli to the bronchial mucous membrane; in the 
chronic diseases, the bronchial catarrh is generally the result of circula- 
tory disturbances. Only a portion of the blood m the bronchial veins 
flows into the vena cava through the vena azygos and vena hemiazygos. 
Another part flows into the pulmonary vessels and then into the heart. 
Furthermore, branches of tne bronchial arteries communicate in the 
interstitial tissue of the lungs with small branches of the pulmonary 
artery. Hence changes in the pulmonary parenchyma affect the distri- 
bution of blood to the bronchial mucous membrane, and may give rise to 
catarrhal changes. 

Secondary stasis catarrh is observed not infrequently in diseases of the 
heart. 

Since a portion of the bronchial venous blood flows into the left, 
another part into the right auricle, there is evidently a favorable oppor- 
tunity for stasis of blood and bronchial catarrh, because diseases of the 
right as well as the left heart must exercise an injurious influence. The 
most violent and obstinate bronchial catarrhs are observed in mitral le- 
sions, but they also occur in other cardiac diseases as soon as the flow of 
blood from the pulmonary veins or venaa cavaa is impeded. 

Diseases of the abdominal organs (tumors, ascites, etc.) occasionally 
give rise to the disease. We believe that the impaired motion of 
the diaphragm, and consequently the slight expansion t)f the lungs, 
diminished aspiration and propulsion of the blood in the pulmonary 
artery, give rise to stasis catarrh, because the impeded flow of blood from 
the pulmonary artery causes stasis in the venae cavae and bronchioles. 

Bronchial catarrh is sometimes propagated from inflammatory con- 
ditions of the larynx and trachea. 

Finally, secondary bronchial catarrh is observed in many febrile in- 
fectious diseases: measles, scarlatina, small-pox, whooping-cough, influ- 
enza, malaria, typhoid fever, relapsing fever, etc. In these cases it is 
probable that low organisms have a direct injurious effect on the bronchial 
mucous membrane. 

II. Anatomical Guanoes. — In acute catarrh of the large bronchi, 
the mucous membrane is very red, the vessels of the mucosa and sub- 
mucosa are unusually large, and in many places are visible to the naked 
eye. Other places present a diffuse redness. The hyperaemia is found 
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sometimes in patches, sometimes difTused uniformly over the mucous 
membrane. Subepithelial ecehymoses may be seen in a few places. 

The inflamed mucous membrane is also unusuUy swollen and succu- 
lent. The tissue appears loosened, extremely juicy, and also unusually 
i)rittle, and but little resistant. The surface often has a dull, velvet}' 
gloss, and, in the beginning, may bo very dry. 

After tlie catarrh has lasted for some time, as a rule, the secretion of 
the mucous membrane is increased. Upon the inner surface of the bron- 
chi is found a glassy and tough or a greenish, opaque, more purulent fluid. 
The mouths of the glands of the mucous membrane are filled occasionally 
with fine, pearly drops of mucus. 

These lesions often disappear, in part, after death. This is particu- 
larly true of the swelling of the mucous membrane, but the congestion 
may also be unexpectedly slight. 

Under the microsco])e the vessels of the mucosa and submucosa are 
found unusually full, and they also give evidences of the emigration of 
white blood-globules. The colls of the subepithelial layers of the mu- 
cous membrane are in a condition of proliferation, and there is markeil 
increase of the nuclei of the epithelium cells. In severe catarrh, there 
may bo an accumulation of round cells in the peribronchial connective 
tissue. 

In acute catarrli of the finer bronchi, it is often found, on opening 
the thorax, that the lungs, instead of collapsing, protrude still further 
from the cliest. This plienomenon must be explained by the fact tliat 
the finest bronchial tubes are occluded, so that the air cannot escaix) 
from the alveoli. In addition, the air must be inclosed in the alveoli 
under unusually high pressure. In capillary bronchitis there are often 
other changes in the lung?. Some j)ortions are often very much distended 
and emphysematous, particularly the anterior median and inferior bor- 
ders of the lung. Other juirts of the lung appear empt^v of air, collapsed, 
and very congested. These parts can be filled with air on blowing into 
a main bronchus. Such changes are most frequent in the posterior and 
inferior portions of the lungs, and are the result of complete absorption 
of air from alveoli which no longer communicate with the bronchi. Not 
infrequently we iind hard, dark-red non-aerated spots, which cannot be 
filled with air. These are foci of catarrhal pneumonia (broncho-pneumo- 
nia), which have developed either from the propagation of the inflamma-. 
tion from the terminations of the bronchi into the pulmonary alveoli, or 
from the aspiration of the infectious contents of the finer bronchi into 
the alveoli. 

The pulmonary pleura, in spots, is occasionally ecchymotic and 
opaque, generally over atelectatic and broncho-pneumonic foci. Accord- 
ing to Bahl's investigations, the bronchial arteries are intimately con- 
nected with the vessels of the pleura. 

Pressure upon the cut surface of the lungs expresses from the finer 
bronchi a frothy, clear, glassy or pus-like fluid, which is also found to fill, 
to a greater or less extent, the lumina of the bronchi. The mucous 
membrane is also swollen and reddened. The secretion is sometimes 
collected into puriform plugs, which may be squeezed out of the lumen 
of the bronchi. 

Traube showed that, in catarrh of the large bronchi, the secretion 
occasionally flows into the finer ones, and' simulates bronchiolitis both 
during life and in the dead body. But in such cases the mucous mem- 
brane is not reddened or swollen. 



Chronic bronchial catarrh is con6ned generally to the large and me- 
dium-sized broni-hi. The mucous membrane, as a raJflj has a grayish- 
red or browniah-red color. It is eometimea very thick, often from in- 
flammatory hyperplastic processes. Pupillary excrescences are sometimes 
formed. The mucous membrane not infrequently appears fenestrated 
by reason ot longitudinal and transverse prominences, which arise iu 
coDsequcQce of hyuerplasia and increased promincuce of the longitudi- 
nal and ti-ansverae onndles of elastic fibres, and of the atrophy of other 
parts, particuUrly the muscular layers, in consequence of t!ie" excessive 
expiratory pressure during coughing. 

The mucous membrane is sometimes ostremsly puie aud thin, iinti 
almost resembles a serous membrane. 

This is observed most frequently in serous broneborrhcea. As anile, 
there is an abnormally profuse accumulation of secretion. This may be 
mucous, serons, muco-punilent, or almost entirelypuruleut. it mayalsu 
undergo purulent decomposition. 

In long-standing catarrhs, the mucous membrane may suffer super- 
ficial losses of substance. This occurs move rarely in acute bronchial 
catarrh. Ferrand haa described several coses in old people, who pre- 
sented striking cachexia and purulent secretion durins; life. The autopsy 
disclosed ulcerations of the mucous membrane near the bifurcation. 

Bronchial dilatation (bronchiectasis) may develop in bronchial 
catarrh of long standing. The inflammatory hyperniasia may also ex- 
tend to the peribronchial connective tissue, and lead to increase of the 
interstitial pulmonary tissue. Emphysema ia also found very often as a 
sequel of chronic bronchitis. 

The bronchial lymphatic glands often pass into an inflammatory con- 
dition through the medium of tbe bronchiai lymphalics. in acute bron- 
chitis, the glands are swollen, reddened, and succulent. In frequently 
relapsing or chronic catarrhs, the glands undergo hyperplastic changes, 
thev become enlarged, pigmented, even cheesy and calcined, 

^11. Symitoms.— Acute catarrh of the large bronchi may exist with- 
out any objective changes. The patients complain of an intolerable scu- 
sation of tickling, and a desire to cough, and often experience a sensation 
of rawness in the chest, along the upper part or tbe whole of the ster- 
num. The integument over tbe sternum ia sensitive to pressure. The 
patients are tormented with a cough, but are unable to expectorate. In 
many cases, the bronchitis is associated with tracheitis (trachoo-bron- 
ehitis). Under such circumstances, tracheoscopic examination mayabow 
the presence of a tracheitis. The raucous membrane of the trachea is 
seen to be very red. thick, and moist. Scattered accumulations of secre- 
tion are sometimes recognized in tbe shape of yellowish deposits and 
patches. 

Febrile movement may be present, and ia sometimes preceded by 
chilly sensations, or even a decided chill. 

Catarrh of the large bronchi is recognized by auscultation only when 
rhonchi arc hoard. These may be dry or moist, according as the catarrhal 
secretion is very tough or fluid. 
I Tough bronchial secretion in the large upper air passages furnishes 

the conditions for the development of sonorous rAles, while sibilant rdles 
will be heard in catarrh of the deeper and smaller bronchi. Both kinds 
of rftlea are very often hoard at the same time, or one form is heard 

K'"^-- the other has lasted for some time. 
'he rhonchi are murmurii of stenosis. The deposit of tongh secre- 
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tion on the bronchial mucous membrane, and the swelling of the latter, 
suddenly narrows the lumen of the tube, so that a whirl of air, and 
therefore a murmur, is produced below the stenosis during inspiration, 
and above it durin/? ex j)i ration, A peculiar vibration, known as bron- 
chial fremitus, is often felt on palpation. 

When the bronchial secretion is fluid and loose, moist riles are heard. 
Tliese may be coarse or moderately fine, or mixed; and according as they 
develop near tiie surface of the lun^, or deeper in, they are clear or 
dull. But the rales of a simple bronchitis never acquire consonance era 
metallic (|uality. 

it is p:enerally assumed that these rales areproduced by the formation 
nml bursting of vesicles in the hxjse fluid. Traube and Ilertcl showed 
that the acoustic impression of moist rales will also be prodnced if bron- 
chial secretion is torn from one part of the mucous membrane by the 
current of air and carried to another place. 

The secretion of acute bronchial catarrh is at first very tough, and 
later assumes a more fluid consistence. We find, therefore, that the dis- 
ease usually begins with sonorous aiul sibilant rhonchi, and ends with 
moist rales. As a matter of course, dry and moist rdlesmay be heard at 
the same time. 

The normal respiratory murmur may also be changed. The expira- 
tory murmur is very often found to be remarkably prolonged, evidently 
because the masses of secretion ])re8ent great obstacles to the expiratory 
current of air. The inspiratory vesicuhir murmur also assumes a coarse or 
puerile character, partly on account of the unusually vigorous respiratory 
movements, partly because coarse murmurs are added to the vesicalaV 
breathing as a result of the bronchial stenoses produced by the deposit of 
secretion. Bronchial breathing is never heard in uncomplicated bron- 
chitis. 

If fever is present, the respiratory movements are more or less accel- 
erated. Ol)jective signs of dyspncjoa are almost always absent. The 
]injloiigatioii of expiration as a result of bronchitis is usually recognized 
by the eye, and also by the hand when placed on the thorax. Percus- 
sion furnishes negative results. 

Among the subjective sym])tom8 the patients are annoved chiefly by 
the cough. The desire to cough is so much more violent tliemore acute 
the catarrh, aiul the more the first portions of the bronchi are affected. In 
the beginning of bronchial catarrh the cough is much more violent than 
later, on account of the character of the sputum. At first nothing is 
expectorated, or the patients, with great difficulty, expectorate a color- 
less, transparent fluid, which is frothy on the surface and extremely 
tough. Upon the addition of acetic acid to the sputum, opaqae^ .veii- 
like llocculi of mucus are formed. It consists in the main of mncin, 
and under the microscope is found to be extremelv poor in round cells 

(Fig. 51). ; 

Pavement epithelium cells from the buccal cavity are often fonnd as 
accidental constituents. Ciliated epithelium cells from the bronchial 
mucous membrane are either absent, or present in scanty numbers. The 
ciliated edge is easily recognized after staining with methyl aniline. The 
cilia are sometimes lost, and the cells are then swollen and shaped like 
ordinary cylindrical epithelium. 

If acetic acid is added to the microscopic preparation, web-like, 
filmy opacities, the result of coagulation of the mucin, are formed under 
the eye of the observer. The round cells swell, become transparent and 
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The same Bputum after tlie addition of aceUc acio. 



lionio^iieous, aD<I ctiiLltli! us to recognize two or more nnelci iti tEie in- 
terior (Fig. 52). 

The sputum at llie beginning of a bronchial catarrh is the prototype 
of a mucous sputum, und ite remaikablE- toughness and stickiuesenrudne 
to the large amount of mucin it contains. 

If the bronchial catarrli has lasted for some time, the spntntn bu 
comes more fluid, aud exficctoratiou is correspondingly eaeiar. Tlie 
proportion of mucin diminishes, that oF waiter increufiee, and at the samu 
time Ihu liputum grows more profuse. It alfio loses its colorlvsa, 
transparent uiipcarance. At firat it contains gniyish-green opaf|ue 
specks, from the size of a pin's head to that of u pi>u, bnt these grow 
larger aud iiually form yellowish-green halls of pus wbicli float iu a tnuu- 




parent, muco-watery substance. This change in the sputum depends on 
the abundant admixture with pus-cells (Fig. 53). Thus the origiually 
mucous gpntum has become mu co-purulent, and the cough ts loosened. 
As the hroncliitia subsides the sputum diminishes more and moro iu 
amount, and at the same time the desire to cough ceases. 

The straining of the vocal cords often gives rise to hoarsenesB. Violent 
congh may also oe accompanied by stitches in the side aa a result of the 
increased tension of the expiratory muscles. The patients often com- 
plain of headache, dizziness, tinnitus anrium — the signs of venous con- 
gestion of the brain — on account of the disturbance produced by the 
cough in the domain of the euperior vena cava. The veins of the neck 
may dilate into thick, bluish cords, and cyanosis may develop under 
Buca circumstances. Violent and repeated epistaxis is sometimes 
observed. The constant concussion experienced by the stomach during 
e coughing spells often gives rise to vomiting. Inroluutary mictarltion 
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occur:: not infrequently in old, feeble individuals, especially in females. 
Involuntary eviicuationB from the bowels are also observed occasiouallv. 
Violent coughing is especially daugerotis in pregnant women and may be 
the cause of premature delivery. Hernia aud [iruiapgus atii are also ob- 
served sometimes as eequelaj. 

Acute catarrh of the large bronchi aometimcs follows caturrh of the 
conjunctival, nasal, and laryngeal mucous membranes, sometimiia it exists 
independently. It is usually bilateral, but may be unilateral, or eon- 
fined merely to a single lobe. 

If the catarrh is conlined to the large bronchi, very little danger need 
be apprehended. The most serious symptoms are the result of the febrile 
movement, and this may give rise, in children, to cerebral symptoms, 
viz., somnolence, delirium, unconsciousness, localized spasms, and general 
convulsions. The disease usually lasts from a few days to one or two 
weeks. 

The clinical history assumes a more serious character when the acute 
catarrh extends to the sniull bronchi (capillary bronchitis), particularly in 
children and old people. 

The danger during chddhood resides chiefly in the fact that the 
lumen of the small bronchi is unusually small iu comparison with thu 
alveolar space, so that relatively slight swelling of the mucous membrane, 
and accumulation of secretiou will suffice to render the bronchi impeuo- 
trable to air. Furthermore, the inflammatory process in children 
presents an undoubted tendency to spread lo the alveoli of the lungs and 
there give rise to secoudury inflammation. The capillary bronchitis then 
terminates in catarrhal pneumonia (hroncho-|uieunionta). 

The conditions are somewhat different in old ago. In very old, and 
also in feeble and cachectic individuals, capillary bronchitis is dangerous 
on account of the severe general symptoms, and the usually long duration 
of the disease. The disease is not infrequently associated with consider- 
able fever, which the organism of the old man can no longer withstand, 
and his vital energies fail. Hence the expectoration ceases, the secretion 
accumulates in the smaller air passages and gives rise to death from 
suffocation. 

Capillary bronchitis mav develop as such from the beginning or — 
and this is more frequent — it follows catarrh of the large hmiichi. 

The disease sometimes develops in a latent manner, without note- 
worthy disturbance of the general condition. As a rule, however, febrile 
movement is present, particularly in children and old people. The dis- 
ease sometimes begins suddenly with severe febrile initial symptoms. 
Repeated chilly seusatioiis or slight rigors open the scene (eclamptic, 
attacks may occur in children), and are followed bv more or less eleva- 
tion of temperature, lasting for several days. The fever follows no diii- 
tinct tyiw, but is generally remittent, i. e.. the evening temperature is 
high, but the morning remission sinks to the normal. A temperature 
above 39° 0. does not point positively te a complication with catarrhal 

Sneumonia, hut a temperature which continues at 40° (J. for several 
ays should arouse our susmcions. The course of the disease is mosti 
apt to be ajiyrexial during tne period of vigorous manhood. 

The signs of disturbed interchange of gases in the lungs are amoi't; 
tile most important symptoms of capillary bronchitis. If these aro 
aasociated witti non-consonant fine rdles, the diagnosis is certain. 

Upon inspection, the frequency of the respirations is fonnd to bo 
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increased. In eliildren the respirations often assume a hurried^ panting 
character. 

The expiratory respiratory murmnr is not infrequently prolonged, 
and is accompanied, particularly in children, by a groan or moan. In 
rarer cases, inspiration is slow and prolonged. 

If the distribution of the bronchial catarrh is unequal, the respiratory 
movements are also unequal, being delayed over those portions of the 
thorax which are most auected. 

Inspiratory retraction of t)ie thorax is a very important sign of dis- 
turbance of the pulmonary interchange of gases. In adults the retrac- 
tion is confined to the intercostal spaces; but in children in whom the 
thoracio skeleton is yielding, the costal cartilages, ribs, ensiform cartil- 
age, and epigastrium, take part, so that both hypochondriac regions and 
the ej)igastrium are drawn deeply inwards, xhis symptom shows that 
the entrance of air into the alveoli is prevented, so that when the thorax 
is dilated during insj>iration, but the lung cannot take part in the in- 
spiratory dilatation, the yielding portions of the thorax are forced in- 
wards by the external atmospheric pressure. 

As a rule, the inspiratory retractions first appear in the lower inter- 
costal spaces because, as the result of stasis, tne bronchitis is usually 
most severe in that region. But it must be remembered that some in- 
dividuals present normally a sort of inspiratory retraction of the lower 
intercostal spaces. This is observed, however, only at the be^nning of 
inspiration. The more the bronchitis spreads, the more the inspiratory 
retraction extends. It is rare that local and circumscribed retractions 
are seen. This occurs when the bronchiolitis affects only a small portion 
of the bronchial tree. 

It is sometimes found in children that the lower parts of the thorax 
are retracted during each inspiration, but the upper parts are remark- 
ably prominent anteriorly, and quite immobile. This is an important 
sign of acute distention and permanent inspiratorv dilatation of the 
anterior portions of the lungs. This is owing to the fact that during 
inspiration the air passes through the blocked bronchioles into the alve- 
oli, but cannot escape from the latter during expiration. As a matter 
of course, the alveoli gradually dilate and finally prevent even the in- 
spiratory entrance of air. 

In marked disturbance of the pulmonary interchange of gases the 
auxiliarv muscles of respiration are brought into play. The alte nasi 
dilate shortly before the beginning of inspiration, the head is often 
drawn backwards and the mouth kept wide open, so that the respiration 
assumes a gasping character. At each inspiration, the larynx descends 
and draws the jugular fossa inwards. The sterno-mastoids, scaleni^ and 
pectorals are brought into play during inspiration. 

Auxiliary muscles are also employed in expiration, particularly the 
recti and transversi abdominis. 

Certain positions of the body are often assumed in such conditions. 
In adults we observe an elevated dorsal decubitus or marked orthopnoea. 
In children, the dyspnoea increases if they are placed on the back and 
thev instinctively asK to be carried about. 

^he excess of carbonic acid in the blood, and perhaps to a still 
greater extent the diminution of ox^rgen, are shown by the cyanosis. 
This occurs earliest in the face, particularly the cheeksi lips, ooninnc- 
tiva, tip of the nose, and concha of the ears. It must be remembered 
tliat the disturbed interchange of gases in the lungs is not the sole cause 
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of the imperfect decarbonization of the bloody bat that the flow of ven- 
ous blood to the hearty which is aided normally by the aspirating and 
propulsive action of the lungs, is interfered with by the accumulation 
of secretion in the air passages and by the frequent coughing spells. 
WThen the venous circulation is obstructed^ the veins of the neck are 
swollen^ particularly after a spell of coughing. 

If the carbonic acid poisoning assumes the upper hand^ the skin often 
has an ashen-gray^ livid appearance. Consciousness becomes clouded, 
the patients grow delirious, the eyes are closed, pupils contracted, mus- 
cular twitchings appear, and the patients die from suffocation. Gheyne- 
Stokes respiration is observed in rare cases. 

Palpation of the thorax does not furnish any important data. The 
chest is not infrequently tender on pressure, particularly if the thoracic 
muscles have been strained by constant and violent coughing. The ab- 
domen may also be very sensitive on the sliglitest touch. Vocal fremitus 
is not infrequently abolished, or very much diminished in certain parts, as 
soon as a large bronchial tube is occluded bv an accumulation of secretion. 
The vocal fremitus reappears as soon as the secretion has been expecto- 
rated by coughing. In rare cases we can feel a peculiar crepitation and 
fine humming which correspond to the fine rdles heard on auscultation. 
Bronchial fremitus may appear if catarrh of the large bronchi is associ- 
ated with the capillary bronchitis. 

Simple capillary bronchitis gives rise to no changes on percussion. 
Abnormalities in percussion always indicate the presence oi complica- 
tions. Thus, it is sometimes found that the borders of the lungs move 
downwards and towards the median line. This occurs when the median 
and lower borders of the lungs have undergone acute dilatation. Cir- 
cumscribed areas of dulness, which' are recognizable only on feeble per- 
cussion, are occasionally noticed. They mav disappear if the patient 
takes long breaths or changes the position or the body for some time. 
They have been attributed to atelectasis, which is capable of complete 
restitution when the affected parts of the lung are forced to take an 
active part in respiration. If the dulness persists, it is an indication of 
complicating broncho-pneumonia. 

The absence of dulneHs does not prove that spots of atelectasis or broncho- 
pneumonia are not present, for these may be too small to pruiiuoe du.ness, 
although they may be present in not inconsiderable numbers. 

Auscultation furnishes the most important diagnostic signs. If the 
terminations of the bronchi are filled with secretion, the conditions are 
furnished for the production of fine moist rdles, ina«inuch as the 
walls of the bronchi are separated from the secretion during inspira- 
tion. TJie crepitant rdles of simple bronchiolitis have no consonance, 
which is only present when there are cavities in the lung, or the 
pulmonary parenchyma is destitute of air. The rcs[)iratory murmur 
always remains vesicular in character, since the development of bron- 
chial breathing requires the same conditions as the consonance of the 
rdles. The resj)iratory murmur is sometimes absent in certain places if 
individual bronchi have become impervious. The bronchophony, though 
usually unchanged, is sometimes abolished or diminished. Catarrh of the 
finer bronchi may also give rise to interruption of the vesicular respira- 
tory murmur, inasmuch as the transmission of sound varies within tho 
bronchi, whicii are swollen to an unequal extent. 

If ])ronc!iial breathing develops during capillary bronchitis; if the 
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r41c8 acquire consonance; if the bronchophony is increased, we may 
ussame the presence of collapse of the lungs, or broncho-pneumonia. 

As a rule, the auscultatory signs of the bronchial catarrh and its com- 
plications are more marked in the lower, posterior portions of the lung. 
This is particularly true of children in whom, if these parts are free 
from change, we may bo tolerably certain that no morbid conditions of 
any moment will be found in other parts. Nurslings should be exam- 
ined in the sitting position. 

Tiie mothers liave a habit of placing the children on the chest and 
abdomen, in order to facilitate the ex!;mination of the posterior surface 
of the cliest. In this position, tlie little ones can breathe very little witJi 
the anterior portions of the lungs, which are burdened by tlie weight of 
the body, and, as the posterior portions take little part in respiration on 
account of disease, tlie j)atient soon suffers from dyspnoea. 

Cough is always present in catarrh of the liner bronchi, but is not so 
violent as when the inflammation extends* at tlie same time* to the 
larger bronclii. The remarks made concerning the coiigli of catarrh of 
the large bronchi also hold good concerning the cough of capillary 
bronchitis. 

At the onset of capillary bronchitis, the sputum is scanty, tough, 
transparent; later, it becomes more profuse, and contains the yellowish- 
green clumi)s of pus described before. It is evident from the peculiar 
formation of the s^uitum that it is derived, in part, from the small 
bronchi. If the sputum is placed in water, tlio frothy, muco-purulent 
clumps which are mixed with air bubl)k?s, and are durived from the large 
bronchi, remain upon the surface. The secretion from the finer bronchi 
is destitute of air, and has a tendency to sink to the bottom, but it 
remains adherent to tlie upper portions, and therefore floats to and fro 
in the shape of line, opaque threjuls which, to a certain extent, form a 
mould of the liner bronrlii. It shouhl be remembered that children under 
the age of sc»ven years usually swallow tiie sputum. 

Other organs may not remain unaffected in capillary bronchitis, but, 
as a rule, the im])lication of other organs does not possess any great sig- 
nilicance. 

The cardiac dulness may be either diminished or increased in size. 
Diminution of dulness indicates distention of the median anterior bor- 
ders of the lungs, which encroach upon the anterior surface of the heart. 
The area of greater (relative) canliac dulness sometimes extends ontwanls 
beyond the right border of the sternum. This change indicates dilata- 
tion of the right heart, and is tiie result of tlio impediment to the circu- 
lation of blood in the pulnujuary artery produced by extensive catarrh. 

In such cases, the volume of the liver is incretised because the circu- 
latory disturbance in the inferior vena cava acts upon the circulation in 
the hepatic veins. 

Anorexia and increased thirst are usually the symptoms of the fever, 
while vomiting and irregularity in the evacuations from the bowels- are 
the results of the cough and the abnormal distribution of blood. The 
abdominal walls are sometimes very sensitive to^ pressure, particularly 
when the cough is very violent or the recti and transversi abdominis act 
as expiratory muscles. In both cases, the pain must be attributed to 
strain of the abdominal muscles. 

The pulse is usually much more rapid than would be supposed from 
he intensity of the fever. It beats not infrequentlv more than one hun- 
dred times a minute. If the disease ends fatally, the pulse usually can- 
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not be counted^ and is almost imperceptible. At the same time^ it 
becomes irregular. 

The disease often lasts only a few days, but sometimes it extends over 
several weeks. Remissions and exacerbations are observed not infre- 
quently. 

Chronic bronchial catarrh may develop as such from the start, or it 
may follow relapsing acute catarrh. The etiology determines in part 
the character of the catarrh. Thus, catarrh due to cold is usually 
acute, that resulting from inhalation of dust or circulatory disturbances 
is not infrequently chronic from the beginning. Chronic catarrh is rare 
in children, but common at an advanced age. 

In many patients the symptoms of chronic catarrh continue perma- 
nently. At times they increase in violence, particularly during the 
spring and autumn, evidently as the result of temperature changes. In 
other patients the signs of bronchial catarrh are present only at certain 
seasons. In this category is included that form of chronic bronchial 
catarrh known as winter congh. 

The disease, as a rule, runs an apyrexial course unless violent acute 
exacerbations develop. 

In the majority of cases chronic catarrh affects the large and medium- 
sized bronchi, so that creaking and sibilant rdles, and coarse and moderately 
fine moist rdles constitute the principal symptoms. It is only during acute 
exacerbations that the catarrh has a tendency to extend to the smaller 
bronchi, sibilant rdles become prominent and fine rdles also make their 
appearance. The identity of the local symptoms with those of acute bron- 
cnial catarrh is owing to the fact that they are dependent on mechanical 
and physical changes in the air passages. Any deviations which may 
appear are the result of the chronic character of the disease. 

For example, considerable hypertrophy of the flexors of the head 
occurs in many cases because these muscles are constantly employed in 
the movements of respiration. Furthermore, the dilatation of the cer- 
vical veins is usually more marked than in acute bronchial catarrh. 
Chronic catarrh sometimes results in insufficiency of the valves of the 
internal iugular and crural veins. This condition is recognized by 
the fact that, during coughing spells, perceptible systolic thrills appear 
over the bulb of the internal jugulars (between the origins of the stemo- 
mastoid) and below Poupart s ligament. On auscultation, the thrills 
are found to correspond to systolic murmurs. This phenomenon is the 
result of regurgitation of Wood from the heart through the insufficient 
valves of the veins. These conditions may also give rise to true venous 
pulse. More frequent than true venous pulse are the undulatory move- 
ments or respiratory variations in volume of the cervical veins. The 
former are synchronous with the movements of the heart, the latter 
appear as distention during expiration and coughing, and as diminu- 
tion in size during inspiration. 

All these circulatory phenomena are the effects of obstruction to the flow of 
blood from the pulmonary artery, and the propagation of the stasis through the 
right auricle into the superior and inferior venaB cavse. They occur so much 
more readily the more protracted and extensive the catarrh, and the greater the 
amount of change in the pulmonary parenchyma. 

The circulatory disturbances in question will give rise to dilatation 
and hypertrophy of the right heart. This is shown by the extension of 
the rignt border of the greater (relative) cardiac dulness beyo^'i ^^^ 
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right edge of the sternum (dilatation), and by intensification of the dia- 
stolic sound over the pulmonary artery (hypertrophy). Failure of the 
right heart to meet the increased demands made upon it is followed bj 
oedema of the limbs, scanty diuresis, and albuminuria, dropsy of the se- 
rous cavities, and increase of the bronchial catarrh. There is also danger 
of degeneration of the heart muscle and of failure of the heart's action, 
since advanced age in itself furnishes a tendency to degenerative changes 
in the muscular substance of the heart ; and in addition, this predisposi- 
tion is increased by the excessive amount of work required of the heart. 
Finally, disturbances in the pulmonary interchange of gases have a tend- 
ency to produce fatty degeneration of the heart muscle, chiefly as the 
result of the diminution of the amount of oxygen in the blood. 

In another series of cases a fatal termination ensues from a compli- 
cation with inflammation of the lungs, hi some cases the sputum be- 
comes very profuse, the patients lose strength in consemience, they ema- 
ciate and finally succumb to pseudo-hectic symptoms (plithisis pituitosa). 
Dangerous haemoptysis rarely occurs. It may be the result of rioleut 
exertion while coughing, or of erosion of large bronchial vessels from 
putrid decomposition of the bronchial secretion. In other cases ap- 
parent bronchial catarrh is followed by the signs of pulmonary phthisis. 
Finally, accidental complications may be the cause of death. 

Bronchial dilatation (bronchiectasis) sometimes develops as a compli- 
cation of the disease. In other cases the secretion decomposes and gives 
rise to putrid bronchitis which may be followed, in its turn, by gan- 
grene of the lungs. In still other cases chronic bronchial catarrh forms 
the starting-point of alveolar emphysema. 

The disease often lasts many years, or for a lifetime. 

The character of the sputum varies to such an extent as to give rise 
to special forms of disease : 

a. Dry bronchial catarrh is characterized by a very scanty, tough, vitre- 
ous gray secretion. It occurs most frequently at an advanced age. The 
cough is apt to be particularly constant and severe. It appears not in- 
frequently in paroxysms, or attacks of (lyspna3a occur which are en- 
tirely like those of asthma. This form of disease very often gives rise 
to emphysema. 

b. Bronchorrhcea .^implex is characterized by a very profuse muco-pur- 
ulent sputum. If the mucous and watery constituents are abundant, 
round balls of opaque, greenish pus are formed. These sink in part, 
but in part are kept up by bubbles of air. Very large masses are some- 
times expectorated, even though the local changes are not very marked. 
We not infrequently see patients who expectorate several pounds of fluid 
in a few hours, although very little or no change can be demonstrated 
in the lungs. Such conditions may continue unchanged for years. 
Signs of increasing emaciation gradually become noticeable. 

c. In bronchorrhfi'a serosa the secretion is very j)rofuse, extremely 
thin, colorless, transparent, frothy, and extremely poor in cells. Its 
expectoration requires very violent coughing s])ells, which may be fol- 
lowed by rupture of small vessels in the bronchial mucous membrane. 
Asthma-like attacks often occur suddenly and disappear after large 
amounts of secretion have been expectorated (asthma humidum). The 
patients often withstand the disease for a very long time. Ijaennec 
mentions the case of a patient, who enjoyed tolerable general health, 
despite the fact that for ten to twelve years he had expectorated daily 
about four pounds of sputum. 
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d. In hronchO'blennorrhcsa the sputum is almost entirely purulent.. 
In addition to pus-cells, the sputum contains fatty cells, and fatty and 
granular detritus. The absence of shreds of lung tissue and elastic fibres 
readily distinguishes this condition from pulmonary abscess, and the 
absence of pleurisy, pericarditis, or suppuration in the abdominal cavity 
testifies against the perforation of the pus into the lungs from the out- 
side. 

e. The secretion of simple chronic bronchial catarrh sometimes under- 
goes putrid decomposition (putrid bronchitis). The sputum has & 
cadaverous stench, which has also been likened to horse-radish or garlic. 
Some patients emit such a stench that they are obnoxious to themselves 
and to those around them. The foul odor of the expired air should not 
be mistaken for foetor ex ore. As a rule, the latter is only noticeable if 
the nose is held in front of the patient's mouth, but the foetor of putrid 
bronchitis is undiminished at a few paces from the patient. On account 
of this stench the patients not infrequently have an unconquerable antip- 
athy against food. In many cases, nowever, the bad odor is only tempo- 
rary. •It is very distinct in the fresh sputum, but disappears after tho 
sputum has been standing in the open air for some time, and reappears 
only when it is thoroughly shaken. 

The amount of the sputum is usually very considerable (two hundred 
to five hundred ccm. or more). It is generally a thin, grayish-green fluid 
which is occasionally streaked with blood, or looks clay-colored from 
changes in the blood pigment. It has a characteristic tendency to sepa- 
rate, after long standing, into three (more properly four) layers. The 
lowermost one is a sediment; it is granular, grayish-green, ashen, or 
brownish-gray. The middle layer is usually a thin, watery fluid. The 
upper layer is very frothy, and also contains muco-purulent clumps. 

In 1850, Dittrich discovered in the sedimentary layer peculiar pluga 
(mykotic bronchial plugs, Dittrich's pings) which were proven by Traube 
to be characteristic of putrid bronchitis. Their size varies from that of 
a pin's head to that of a finger nail. They are whitish, grayish, or brown- 
ish in color; the whiter they are, the more recent is their development* 
Their consistence is like that of porridge, and on being squeezed they 
emit an 'extremely foul stench. 

In the main tney consist of granular detritus which, under sufficiently 
high powers, is resolved into fine, short, occasionally geniculated threads,, 
and into extremely small round spores (leptothrix pulmonalis). Upon 
the addition of tincture of iodine, this fungus assumes a brownish-yellow, 
violet-blue, or purple-violet, and even blue color. The plugs also con- 
tain spirilli which are recognized by their graceful, corkscrew-like twists. 

In addition to schizomycetes, the recent plugs also contain pus-cor- 
puscles. In the older plugs cellular elements are almost entirely absent. 
At first more or less numerous drops of fat appear, then a few short, fine 
needles of margaric acid; later, these needles become more profuse^ 
thicker, longer, and are arranged in tufts or in delicately curved lines. 
More or less changed red blood-globules, flakes of pigment, and even 
hffimatoidin crystals are sometimes found. 

If the neeales of the fatty acids are densely aggregated and have a 
very winding course, there is danger of mistaking them for elastic fibres. 
But the latter have a more distinct double contour, and not infrequently 
branch dichotomously. The needles of margaric acid, on the other hand, 
are dissolved in ether, alcohol, and the caustic alkalies, and have a tend- 
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IV. I>iA'r\'-i-. — Til" •lia.rnn-i^ iif brnnr^r.jal catarrh is not always 
casv. Thi-r»* «;!!i '.»; v.-v lirti*- oih-.-tinii if w*- tjfttMt non-eonsonant rales, 
feeble rt.-pir:'i":y rr.irMi'ir. iiit»/n-iti«Ml, j'-rky v.-r-inilar breathing, pro- 
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term iruvl by ilh* iiiaractrr of the ralo-. ('n*akitii5 anil coarse mucous 
rak'S intlieaie ('atarrh i;f the larire tiibv-: liissiiii: and wiiistling indi- 
cate catarrii of tin' lin-'r tiibfs: tin*' subcn-pitant nih'S juid jerky breath- 
inir, catarrh of the capillary bronrln. If tht.- sc«'retion is tough, the 
rales are <lrv: if the .-•■i-ivtion is tluid, the ralts arc innist. 

Tlic abscn«;c rff all ivsiniant jihenomcTU < bronchial breathing, con- 
sonant or ni?*talli«* consonant rales, increased }>ronchophony, inci'eased 
vocal fremitus) ili-tiniriiishcs bronchial catarrh from ]>neumonic pro- 
cesses. Furthernion'. duincss appears in the latter if the intlaminatiou 
assumes certain dimcii.-ions. 

When creakint: rales and muscular thoracic pains are present, the 
diairnosis from dry ph-urisy maybe doubtful. Rut if the patient coughs. 
the si'cn'tion is often removed from the bronchi, and the creaking dis- 
appears or diminislu'S *rn'aTly. while a ]»leuriric frirtioii murmur is un- 
alTectMl umlersuchcircum-taiM-es. Mi»reoNrr. pleuritic friction murmurs 
are often intensitled upoti pri-^-inir the stnho-cope tirmly into the inter- 
430Stal spare-, whili^ tlic ra]r< reK'.iin iun'lian;ied. 

V. i'ito«;N'osis. — In s.nne cases, niedical interference is hardly re- 
<|uir.'d; in others, the dist-asr is v.-r' <lanLrinms. The prognosis deiMJuds 
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chiefly on the age of the patient and the location of the catarrh. In 
children and old people, bronchial catarrh is always a serious affection, 
and tlio prognosis is especially grave when the smaller bronchi are 
atfected. .Complications must also be taken into consideration. For 
example, the prognosis is always grave when the catarrh is associated 
with pulmonary inflammation. 

Acute bronchitis presents more chances of complete recovery than 
the chronic form. Certain complications of chronic catarrh, for ex- 
ample, bronchiectasis, are hardly susceptible of recovery. 

V I. Treatment. — Prophylactic measures form an important part of 
treatment. 

If the tendency to bronchitis is maintained by enervation, the body 
should be *^ hardened '^ in a rational manner. This is indicated particu- 
larly in children. But we must avoid proceeding either too rapidly or 
in a half-hearted manner. It would not profit much to have the children 
subjected to cold frictions, morning and evening, and then allow them to 
go improperly clothed in the open air in inclement weather. It is 
especially hurtful to keep the children in rooms which are still damp 
from a recent scrubbing. 

Individuals who work in a dust-laden atmosphere should breathe 
through the nose, and wear respirators. Much may also be done by 
proper ventilation and improvement in the construction of factory 
buildings. 

In certain cases, the treatment of the bronchitis coincides with that 
of the primary disease (rickets, ecrofula, chlorosis, anaemia, marasmus). 
This is also true of toxic bronchitis, which disappears on the removal of 
the cause. 

In catarrh of the large bronchi, which is annoying chiefly on account 
of the cough, we may prescribe narcotics in small doses, for example: 

IJ Pulv. ipecac, opiat., 

Sacch. alb aa 0.3 y^, »^UL 

M, f. p., d. t. d. No. X. S, One powder t. i. d. 

1$ Aq. amygdal. amar 10.0 

Morphin. muriat 0.1 

M. D. o. 10 drops t. i. d., or when the cough is annoying. 

Narcotics must be given very cautiously in children, as they readily 
give rise to serious symptoms oi poisoning. 

If there are numerous sonorous and sibilant rdles, we should endeavor 
to liquefy the secretion, and facilitate expectoration. Too much must 
not be expected from the expectorants (ammon. muriat., apomorphin. 
muriat., camphora trita), but the following prescriptions may be recom- 
mended: 

3 Ammon. muriat., 

Succi liquiritisB aa 5.0 

Aq q. s. ad 200.0 

M, D. S. One tablespoonful every hour or two. 

9 Apomorphin. muriat 0.05 

Acid, muriat 0.5 

Aq 200.0 

M. D. S. One tablespoonful every two hours. 
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Q Inf. rad. ipccacuanh 1.0 : 180.0 

Kali iodid 3.0 

Sjmp. simp 20.0 

il. D. S. One tablespoonful every two hours. 

The patients usually experience ^reat relief from carefnl regnlation 
of the temperature of the room (15° R.), especially if the air is kept 
constantly moist. This is done readilv in winter by placins^ vessels of 
water upon the stove. Siegle's inhafation apparatus, or an ordiiiair 
spray apparatus, may ])e employed for the same purpose, its contents 
Ix'ing forceil into the air of the room every hour or two. The great 
value of this measure in the capillary bronchitis of children has been 
recently shown by AWlin and Tlanson. the former noting a reduction of 
the mortality in infants (in the Stockholm Children's Hospital) from 
iS per cent to 18 per cent. 

A still greater effect is obtained in many cases if the vapor of water 
is saturated with alkalies or balsams (solutions of chloride of sodium. 
bicar]>onate of soda, carbonate of scnla [1-5 i>er cent], Ems or Setters 
water, turjHjntine. carbolic acid [2 per cent], creasote [0.5-1 per cent], 
tar water [ 10-20 per cent], etc.) 

A still more marked effect is obtaineti from direct inhalation of these 
substances (at least once every three hours). But the results of local 
treatment of bronchial catarrh by means of inhalation have not come up 
to our expectations, probably because the inhaled fluid does not pass 
beyond the trachea or primary bronchi. 

If numerous rales are heard, it may be assumed that the bronchial 
secretion is fluid, and we must atteni])t, accordingly, to secure its 
mechanical removal. The following prescriptions may be recom- 
mended : 

IJ Inf. rad. ipecac 0.5-1.0 : 100 

Syrup simp 20.0 

M. I). S. One tablespoonful every two hours. 

IJ Inf. rad. ipecac 0.5-1.0 : 100 

Aq. amygdal. amar 5.0 

Svr. simp 15.0 

M. t>. S. One tablespoonful every two hours. 

5 Inf. rad. ipecac 0.3 : 100 

Stibii sulpnurat. aurantiac 0.3 

Syr. simi) 20.0 

M. D. S. To l>e well shaken. One teaspoonf nl every two hours» 

IJ Decoct, rad. senega? 10 : 180 

Liq. amnion, anisat 5.0 

Syr. sini])l 15.0 

M. D. S. One tablesj)oonful every two hours. 

1} Acid, benzoic • 0. 1 

Ext. belladonniv 0.01 

Sacch. alb.... 0.5 

M. f. p., d. t. d. Xo. X. 
S. One j)owder to be taken every three hours. 

If the air passages are overloaded with secretion, the administration 
of emetics is often indicated (ipecacuanha, tartar emetic, snlphate of 
copper, muriate of apomorphine, etc.). We should not delay until the 
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I'iirboiiic-acid jioisoning has gained the upper hand, because tlie in-i- 
Tubility of the pneamogastric centre is then diminished to Biich an es- 
tent that the emetics prove ineffective. For this reason the emetifs 
should not be given repeatedly until cmesis occurs, us eyniptoms of 
poisoning are produced nut infrequently. Tlie emetics often become 
effective if the irritability of the central nervous system is increased by 
giving a fevr teaspoonf nls, or in adults tablespoonf uls, of brandy or strong 
vpino, half an hour before the administration of the emetic. As symp- 
toms of collapse appear not infrequently after the use of emetics, we 
must he prepared, immediately after emesis, to give wine in large doses. 
The preBcriptious mentioned on page 142 may be ordered. 

The overloading of the air passages with secretion is sometimes 
owing to the fact that the patient is too weak to cough vigorously or 
that lie falls into a somnolent condition as the result of carbonic-acid 

iioisoning. In such cases we recommend etimulanta : wine, camphor, 
^leozoic acid, liq, ammon. anisat,, musk, etc. 



B CamphorsB tritre 0.05 

Acid, benzoic 0.3 

Sacch. alb 0.5 

M. f. p. No. X. S. Take one powder every hour or two. 

3 Liq. amnion, anisat 5.0 

3). S. Five drops on sugar every hoar. 

3 Moschi. 

Sacch. alb aaO.3 

[ M. f. p. No. V. S. Take one powder every hour. 



^^Benzoi 

I 

^^^B In diflnse branchitis, of old people in particular, the treatment should 
^^^KStimulating from the start, because adynamic symptoms are apt to 
^^^ferelop. In many cases an extremely good effect is obtained from a 
' warm bath, cold water being poured frijm a height upon the chest while 
the patient is in the bath. The patient takes a deep breath involun- 
tarily, the air passages are often freed in this manner, and the carbonic 
acid narcoeia may disappear. 

The emplovraeut of pneumatic cabinets and portable pnenmatio 
apparatus {Waldenberg, Geigel-Mever) is often attended witli decided 
and surprisingly rapid effects. I^hcy facilitate CKpectoratiou and re- 
covery, not alone in chronic, but also in acute catarrn. If inspiration is 
obstructed (as is gencrallv the case) compressed air should be employed ; 
if expiration is remarkably prolonged and accompanied by abundant 
r^es, the patient should expire into rarefied air. If both phases of re- 
spiration are impeded, compressed and rarefied air should be employed 
altemately. This should be done several times a day, each sitting last- 
ing from naif an hour to an hour. 

Treatment by means of derivatives is often employed. A decided 
t'ffect c«n be expected from diaphoretics only when acute bronchitis has 
resulted from u cold, Cathartics are employed particularly in oliildrea. 
The following is a favorite prescription. 



I 



I^ Galoraelunos, 

Stibii snlphurat. aurant && O.OS 

Sacch. ath 0.6 

M. f. p. No, X. D. 8. Take one powder t. i. d. 
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Mnn.v piitiontfl suffering from chronic bronchial catarrh do very well 
*>« (tiu btmHiioro or recover permanently on taking a long sea vojage. 
OiMtj liadiri and alkaline and alkaline-muriatic waters may also be recom- 
iiii.iiiliiil. The earthy mineral springs sometimes prove beneficial. If 
\\\ii )iutitintH are puffy and bloated, we may recommend the springs of 
Kiooiiignn, Marienbad^ Carlsbad, Homburg, Wiesbaden^ and Tarasp. 

( 111 if urniity of climate is the chief thing to be considered with re- 
^41(1 to change of air. In summer, well wooded and protected moun- 
liiiiMiiid regions may be recommended, in autumn the patients may be 
biiht to Lake Geneva or the Tyrol, in winter to places on the Riviera or 
loiialitieH still farther south. 

Special indications must sometimes be met in the course of bronchial 
I'Utarrh. 

Warm compresses, mustard poultices, or dry cups are useful when the 
patients complain of violent pains in the chest. The most rapid and cer- 
tain results are usually obtained by subcutaneous injections of morphine. 

If liigh fever has developed, antipyretics are indicate<l. The most 
c^ertain one is antipyrin, of which 3.0-^5.0 dissolved in three tablespoon- 
fuJrt of lukewarm water mav be given by enema. 

If haemoptysis sets in, the patient should be kept absolutely qu^et, 
j)ioccs of ice may be given, and at the same time injections of ergotin 
and full doses of narcotics, for example : 

1^ Plumbi acetic. • 0.05 

Opiipuri 0.03 

Sacch. alb 0.5 

M. f . p. No. X. S, Take a powder every two hours 

If asthmatic symptoms arise, we may give iodide of potassium for a 
long time ; this remedy may be combined with infusion of ipecac. 
Narcotics may be given if the respiratory disturbance is very great. 

In bronchorrhoea and broncho-blennorrhoea, the greatest benefit is ob- 
tained from inhalations of balsams. They diminish the secretion and 
prevent its decomposition. The following prescription may be used : 

IJ 01. terebinthinae, 

Aq fta50.0 

Vitelli ovi I. 

01. lini 6,0 

M. f. linimentum. D. 8. One teaspoonful rubbed on the chest 
morning and evening ; the bed clothes then drawn over the head^ and 
deep inspirations taken. 

Not much can be expected from the internal administration of as- 
tringents. 

Putrid bronchitis requires the same treatment as pulmonary gan- 
grene. This will be described in a subsequent section. 

2. Fibrinous Bronchitis {browhial croup, bronchitis crouposa s. pseu- 

domembranacea.) 

I. Etiology, — In fibrinous bronchitis an exudation is formed which 
is rich in fibrin and forms casts of the bronchi. It may be either pri- 
mary or secondary. 

Secondary bronchial croup is infiammation which is propagated from 
adjacent parts. The inflammatory process either begins m the larynx 
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and apreadfl downwards, or it develops in tho pnlroonary alveoli and ex- 
tends upwards. It is therefore found very often in JarjTigeiil croup and 
fibrinous pneumonia. It m&^ also compbcate pulmonary plitliisis, par- 
ticularly towards the end of life. 

Primary fibrinous bronchitis is an independent affection which begins 
in the bronclii. It is nut always confined to thtt bronchi ; it sometimes 
CTtends to the larynx, at other times spreads to the alveoli where it gives 
rise to fibrinous pneumonia. 

Primary and secondary fibrinous bronchitis cannot always be sharply 
differentiated. Cases have been reported in which primary fibrinong 

?Deumonia led to the development of secondary fibrmous bronchitis, 
'he pneumonia then disappeared and the fibrinous bronchitis remained 
as an independent affection. 

Primary bronchial croup is not a frequent disease, liardly more 
than a hundred cases have beeu reported. It occurs most frequently 
from the age of 10 to 30 years ; it is found with greater relative fre- 
quency in ciiildhood than iu old age. Hayti observed tliis lesion in the 
body of a new-born bahe. Almost all viTiters agree that the disease is 
more frequent in the male ses. The majority of the patients are antemic 
and feeble. 

'A few observations show that several members of one family may be 
affected with the disease, but hereditary influence has not been demoQ- 
strated with certainty. 

The disease is rare in southern Europe, but seems to bo especially fre- 

3uent iu Switzerland. It occurs particularly in the months of May and 
une. 

Very little is known concerning the immediate causes of bronchial 
croup. It is not infrequently the result of a cold. A simple bronchial 
catarrh first appears and then passes into bronchial croup ; more rarely 
the tatter affection develojis as such from the start. 

Cohnheim states that cheesy lymphatic glands, which have ruptured 
into the trachea or bronchi, may give riae to fibrinous inflammation. 

Pregnancy and menstruation have been known to exert a certain 
effect in soaio cases. Oppolzer and Sclinitzler report a case in which 
fibrinous bronchitis always developed at the menstrual period. 

Eisenlohr described a case in which brouchial croup, which had been 
preceded by catarrhal bronchitis, developed during the second week of 
typhoid fever. In Jaeger's case, the disease began a few days after recov- 
ery from measles, (ierhardt observed the disease in a young woman 
wha suffered from valvular lesion of the heart. 

Attention has been called recently to the relations between bronchial 
croup and diseases of the skin. Waldenburg observed bronchial croup 
in a child suffering from an imi>etiginous eruption on the scalp. In 
Streets' case, herpes zoater appeared upon the back of the neck and the 
shoulder during the attacks of croup ; after the bronchitis subsided, an 
impetiginous eruption made its appearance. In Escherich's case, the 
fibrinous bronchitia was preceded by herpes of the lips, tongue, and phar- 
ynx. Matlcr noticed the association of fibrinous bronchitis with pem- 
phigus of the mouth, nose, and conjunctiva. 

II. Symptoms. — Fibrinous bronchitis may run an acute or chronic 
course. Acute bronchial croup lasts a few days, rarely more than two 
weeks ; the chronic form may continue for mouths and even years (14 
yearsin Walshe'scase). Aaarule, its course presents exacerbations and 
---—'], the intervals of good health sometimes lasting for months. 
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Acute broncliial croup is much more dangerous than the chronic 
form. This is partly owing to the fact that the acute form has a great 
tendency to sj)reail to many bronchi and also to the larynx. It also oc- 
curs much more frequoutly in the large bronclii, while chronic fibrinous 
bronchitis develops usually in the bronchi of the third and fourth orders, 
and presents a tendency to spread to tiie alveoli. 

The two principal symptoms are alike in acute and chronic fibrinous 
bronchitis. The most important one is the expectoration of branching 
fibrinous clots, which form casts of tiie bronchial ramifications. Preyious 
to the expectoration of the casts, there are si^ns of bronchial occlusion or 
stenosis, and these may lead to a fatal termination if they develop very 
rapidly or aiTect a large part of the bronchial tree. Death sometimes oc- 
curs before the broncliial casts are expectorated. 

Fibrinous bronchitis rarely begins suddenly. In the majority of 
cases it is preceded by symptoms of broncliial catarrh, which begins oc- 
casionally with repeated chills and with febrile movement. HsBmoptysis 
occurs not infrequently in this prodromal stage and may assume threat- 
ening dimensions. More or less severe hcemoptysis sometimes occurs 
<iurin^ or immediately after the expectoration of the bronchial casts. 
The disease is sometimes preceded by symptoms of angina. 

The transition of catarrhal into fibrinous inflammation is often 
recognized by the occurrence of a chill with subsequent considerable 
elevation of temperature. After the expectoration of bronchial casts, the 
fever subsides, but the development of fresh casts is often preceded by 
another chill and rise of temperature. 

While the fibrinous exudation is progressing, the signs of broncho- 
stenosis make their appearance. The patients suffer from dyspnooa and 
fear of suffocation. Many complain of a feeling of pressure and pain in 
tlie chest. The frequency of respiration increases, and the auxiliary 
muscles take part in the respiratory movements. The pulse grows fre- 
quent and tense. Signs of cyanosis appear in the face. Circumscribed 
retraction of the thorax mav be observed or, if the fibrinous inflamma- 
tion extends into a main bronchus, a large part .of the thorax may take 
very little or no part in the respiratory movements. 

On palpation, vocal fremitus is found to be diminished or abolished 
over the region of the affected bronchi (interference in the obstructed 
bronchi with the conduction of the waves of sound from the larynx to 
the chest walls). 

The respiratory murmur disappears over the region of the occluded 
bronchi, but the percussion note is unchanged. Dulness will be present 
only when the fibrinous process has extended to the alveoli and has given 
rise to fibrinous pneumonia or when collapse of the lung has occurred 
from absorption of the air in the alveoli situated on the peripheral side 
of the occluded bronchi. 

The expectoration of the bronchial casts is attended usually with very 
violent cough, more rarelv with only slight cough. It is expectorated 
occasionally after an attack of vomiting. If the casts are very large, they 
may give rise to marked asphyxia during expectoration on account of 
the occlusion of the larger bronclii. A few hours generally elapse be- 
tween the first symptoms which indicate the formation of the casts and 
their final expectoration. The attacks are generally more prolonged in 
chronic than m acute cases. 

In some cases, small casts are found in a mucous or muco-nurulent 
sputum, in others the casts predominate and there is only a slight ad- 
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xture of mucus, pus, or blood. Only one or two casta may be expec- 
atcd in the course of a day, or their formation may be more aotiye. 
ey Bonietimea manifeat a certain degree of periodicity. Puchelt de- 
ibesacose in which the casts were expectorated in such quantities 
at they burst from the mouth and nose, and filled glasses of consider- 
osize. 

Fltt 51. 
** apraadonglMs. Natural 8lM. '' "7 P P* 

The casta almost always appear iu the shape of rolled-up coila.. 
hich, if considerable blood is adherent to them, look like a mass of 
sh. In other cases, they have a white 

dull gmy color, the latter color beinjf Fio SB. 
■oduced by the blackiah pigment cells ^^^^ 
ntaincd in them. ^Vben stirred in water, ^^^^^^ 
ey are resolved into branchius cylinders, m^^^^^k 
e ramifications of which enable us to re- ^H^^^H 
gnize the shape of the bronchial tree (Fig. ^^^H^V 
). On being shaken in water, the fieah- ^^^^V 
lored clots soon lose their color, and be- ^^^^^ 

me white Tran«»8rTO oeclion of a Unje 
mi . , . , ■ . . brauohUl CMI. DouWb the natural 

The length of the casts vanes greatly, m »i»e. 
me cases exceeding 18 cm. A girl o'f 15 

ars, who wa.s treated by Niemeyer, expectorated daily a complete cost 
the left bronchial tree. 
15 
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TWoauteottk mst hsM thick Malcad pencil or «._ 
«Mn Vibi- <!»■( 3B ^ lus^ branebU labea * fftar not n 
Ta'SlhUiMMnf <*&dr the finer tmet an I wirtaJ oeeukmallT ia i 

>4f ft ^nU. Tlte htgnminj^ of th« c>«t » not tnfmjBcoUj' ai| 
toMk'MML TTfci ffnrr nTTiiiflntinTii rftrn r intiin Tinrh n 
^Itutk jKiijwuiMiii gfBienllj to cnlkctitnu nf air. Tba | 
«Mvtt ffMiiiim or swoUen iato little knoos (caiU of the n 

'VW cnuk find nun brsDchu u« OAiaJlv boUoi 
MtfepMMi-^'^ SutroiMM are alawrt alwmta soGd. in 
^g^**!"* '^^k bikI MnapoMd of noBcnifu |'tim>wit o 

l^^itK tb« microeeope the casta an fusniil to f~ 




alnuiliire. Ilic iiuHvuliiiil Umvllm )mn^*niuig«d cither coDcootrioi 
ill irn'Kiiliir hiyors (Fijf. 5.i), Tho number of UmeU* varies, 
tirvtkiii^>iu<-iit jM^iiits to uiudatioQ by fits and starts 

'I'liu vmts oomist. iti tlio main, of hvatPDe bufi'iTient subatanot 
HI iiliK'cH is nrruiiKtMl in stn'akB (Fig. SO). Tbe pt-riphery often g 
luif bl(K)tl-{;]obule(i. (K>m(>timea in a condition of beginning degeiH_ 

In a uaut dracribwi by Flint, ifranalw and i-ryetaU of htematoidii 
iiriwont. A few moro or bfs fatty round cells and fatty granules d 
tint tend. Flint also niontJona the' presence of pavement epithelium 
IimI llinio proliiililv iidberwi to tlio casts in tbeir paaeage throop 

I ilti. Oil ilioml'lition of linic-urater, thi> basement Bubstanoe du 

mill llii> xi'lliiliir i<l<>iiiiiiita arv' m't freti. Aivtic acid produces swelli 

1 1)1 III .-Hi ■iiliHlitiK'ii, ('olorleiu orrstalsin the shape of donbls 

I f.i ] mil liifiiii|ii,nill\ ill tlie CAst«. They are entirely ■ 
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to the Charoot-Neaman crystals or Leydeii's asthma crystivla (vido Fip. 
58). The (Mate are BometimoB destitute of all formed elements. Esche- 
rich observed one case in which the sputum beciime green after standing. 
In addition to the fibrinous clota, he iilao found spirals, which ore de- 



. picted on page 232. 

After the expectoration of the bronchial casts, the {l.vsnni 
snbaidea and the patient feels considerably relievod. At the same 'time 



^k F" 



respiratory movements become slower and freer. Ail parts of the 
thorax take part in respiration. The pulmonary vesicular murmnr and 
I Toc.al frotnituB reappear. Whistling or flue moist rilleB are often heard 
! over the locality which was previously affected. 

Spaeth showed in one case that the vital capacity of the lungs wa>< increased. 
Before the expectoration ot the castu it aroounled to 1,317 ccm., after expectora- 
tion it increased to 1,670 ucm. 

The disease Bometimes enda with the single attack, hnt, as a rule, the 
attacks recnr several times daily for days ami weeks. The diaeaee is 
sometimes prolonged for several years. The espectorated casta often 

S resent an extraordinary similarity to one another, so that they are evi- 
eutly derived from the same part of the bronchial tree. 
In many cases the bodily vigor suffers very little even if the disease 
is chronic. Pleurisy, collapse, and retraction of the lungs, acute dilata- 
tion and cmpliysema of the lungs may occur as complications. 

III. Anatomical Changes. — 'I'hc anatomical diagnosis is readily 
made if fibrinous clots are found in the 'bronchi. They are geuerally 
separated from the bronchial mticous membrane by air or mucus. In 
the finest bronchi they occasionally have a creamy consistence, so that 
thev may be mistaken for inspissated mucus. The latter shrink on tho 
addition of acetic acid. 

The bronchial mucous membrane is generally reddened and swollen. 
and sometimes contains small hemorrhages. More rarely the mucous 
membrane is extremely pale. The epithelium of the mucous mem- 
brane beueatli the casta is sometimes intact, sometimes it is entirely de- 
stroyed. 

IV. DiAONOBis. — The diagnosis is easy if the casta are expectorated. 
When this does not happen, tlie diagnosis remains doubtful. It must 
then dei>end npon the acnte development of the signs of broncho-ste- 
Tiosis and the exclusion of other causes (foreign bouies, retracting cica- 
trices, compression from the outside). 

V. Proonosis. — The prognosis of acute fibrinous bronchitis should 
be given with great caution. The disease has a teudency to a fatal ter- 
mination, and death from asphyxia often occurs with unexpected rapid- 
ity. In chronic fibrinous bronchitis, also, the prognosis is not favor- 
able. 

VI. Tbeatmkn-t, — The loosening of tho easts is aided by inhiilations 
of tho vapor of water, either directly, or indirectly by spraying tlie at- 
mosphere of the room. Inhalations of lime-water, the iilkalinc carbon- 
ates, and lactic acid have also been recommended, but these remedies do 
not appear to possess any advantages over the vapor of water. 

Inhalations of five-per-cent solutions of papayotin, nenrin, tetraraeth- 
ylaramoninmhydroxya and tetraethylaramouiumhydroxyd have been 
rnr-ommeiide*! as specially vigorous solvents of fibrinous clots. 

If we have reason to believe that the casts are loosened, we should 
prescribe expectorants or, in vigorous persons, emetics. Among the 
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,,. .1 ...fiitg «^n iitiiv imrticalarlv recommend: ipecac, sen^a^ liq. am- 

tM*^»»i . tii^iuoin wAd, and among emetics apomorphine. 

i I. . II. .w rill iiiulion of fibrinous casts in acate bronchial cronp has 

I iiiiiaiuil by the use of mercurial preparations (Tifforoos inunc- 

t. ,n ,iU)i I. Inn ointment antil salivation begins, calomel, or corrosiTe 

.i.i.Miiii. iiihiiifilly). Iodide of potassium (10 : 200, one tablespoon- 
I.. I I . t ) iiuQ tii-i-ri successfully employed in several cases of chronic 

1(1 tm IfiijIil'JllLlli. 

3. Bronchial Asthma. 
(Bronchial spasm. Asthma convulsivum.) 

1 hi mux) V. — Bronchial asthma consists of attacks of dyspnoBa 

. uiiiii^ fforn MfMismoilic contraction of the bronchial muscles. It is as- 

..M..1 tItuL tin Minooth muscular fibres of the bronchi are innervated by 

ii. )iiii;iiiiiiij/fii4tri(; and spinal accessory, and as the disease presents no 

i.iM^itilu liimtomical lesions, it may be termed a neurosis of the acces- 

.ii<i \in{tun, 

A^>' lui^rtH some influence on the development of bronchial asthma. 
U 1.1 i,\,ct'.rviHl most frequently between the 20th to the 40th years, and is 
4iM4>:ti tiin-r lifter the age of 40. It is not very rare in childhood, and 
l,u.: in.i.h ohiM'rved before the end of the first year. Indeed, Hyde Salter 
> iitiiu.) iUiii the majority of cases begin during the first ten years of 
iiU. 

Till'. tunU- H('X predominates. Among 153 cases collected by Salter, 
iiU wt'i't^ ifiiilfiH iind 51 females. 

Ill iImi third dcx^nnium femaleH are attacked by this disease more frequentlr 
Uliill iiiuh'H. 

Ihirhitic. scrofulous, anromic, and nervous individuals appear to have 
ii b|Hi(tial .predisposition to the disease. 

Ill Home cusert the influence of heredity appears to come into play, but 
ilo ini|M»rtjince should not 1)0 overoHtimated. 

('liMitih* and the seasons a iTect certain forms of bronchial asthma, in- 
aniiiiM'h iiH (*.oldy cliangeable weather predisposes to the development 
of hroiicliitis and tiius to the production of symptomatic bronchial 

KdlhlUll. 

*V\u) (IJHiuist^ is more fre(]uent among the well-to-do than among the 
poor. 

Kroin an otioh)gieal standpoint the disease is divided into two classes. 
Ihe idiopathic (essentiul) and tiie symptomatic (reflex). The causes of 
the former variety (•aniu)t ho aseertained, those of the latter are sitnate<l 
111 tlie other organs. This etiological relation becomes especially evi- 
dent in those cases in which the cure of the primary affection likewise 
lirodiieos relief of (ho sooondary bronchial asthma. 

in riiror ousos tlu» trunk of the pneuniogastric is affected, either at its 
oonlnil origin in the inotluUa or in its peripheral course. 

Jolly and (Mlivior have dosoribod cases of asthma in which lesions 
woro foimil in tlu» brain and spinal conl, but recent writers have criti- 
iimMt thitMo Htatiuiutnts and maintain that the occurrence of central bron- 
('hial atitliina is, to say tho least, unprovon. 

A niunhor of imihoh have boon ivportod in which asthma was produced 
h\ (iiinoi'd whioh ooinproHHoil uutl irritated the trunk of the pnenmo- 
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gastric (lymphatic glands, enlarged thyroid gland, swollen trncheo- 
nronehial glands). The latter lesion I'laya a prominent part in the 
bronchial asthma of children, and may generally be aesumed to be pres- 
ent when children Buffer from asthma after measleB, scarlatina, whoop- 
ing-cough, etc. Scrofula and rickets should also be taken into consider- 
ation as causal factors. Eisenachuetz reports a case in which a child, 
born with enlargement of the thyroid {as large as a hen's egg), Buffered 
from asthma. At the autopsy, it was found that the goitre liad not 
produced utenosia of the traoliea. 

In certain cases, the reflex irritation starts from the nasal or naso- 
pharyngeal cavity. A number of cases have been reported in which 
naso-pharyngeal polypi gave rise to asthma, the latter disappearing on 
the removal of the tumor, and reappearing when the neoplasm returned. 
Bronchia] asthma is much more frequent when the mncous membrane 
of the inferior and middle turbinated hones is pathologicallT congested. 
Mackenzie has observed asthma as a result of chronic atrophic rhinitis, 
and has seen the former disease disappear when the nasal affection wa.s 
relieved. Hypertrophy of the tonsils may also give rise to asthma, and 
in three cases I have seen the asthmatic attacks disappear after extirpa- 
tion of the tonsils. 

In some individnals, certain smells, such na perfumes, chlorine, 
coffee, etc., constitute a cause of asthma. Trousseau relates that in 
himself the odor of violets always produced asthma. We must carefully 
differential* those cases in which certain odors constitute the exciting 
cause of an attack in individuals predisposed to bronchial asthma, from 
those in which asthma never occurs except as the result of the smell iu 
question. 

In some cases, the attack is the result of a mechanical irritation of 
the nasal mucous membrane (inhalation of powdered ipecac root, the 
dust of oat, hemp or com straw). 

Bronchial astlima occurs not infrequently as a complication of bron- 
chitis, but we must be careful not to mistake dyspuma for asthma. 
Aethmatic attacks also occur in diseaseti of the heart. 

Diseases of the abdominal organs furnish a fertile field for the pro- 
dnction of asthmatic attacks. 

It may be produced by distention or by abnormal processes of fei"- 
mentation in the stomach. Home individuals suffer from asthma after 
the ingestion of certain articles of food. Asthma may be the result of 
constipation or helminthiasis. It is observed very often in uterine and 
ovarian affections. Even pregnancy gives rise occasionally to bronchial 
asthma. 

In diseases of the kidneys, asthma may appear as a part of the elini- 
cal history of uriemia (asthma uriemicum). evidently as the result of 
blood poisoning with urea (and other excrementitious substances). In 
tlie eases which I have seen, the patients almost atwujs exhaled a urinous 

todor from the mouth. To this, to a certain extent tosio form of 
asthma, may be added that form which is the effect of lead and mercu- 
rial poisoning. Those cases in which attacks of gout alternate with 
asthma probably belong to this category. 
An etiological relation is said to have been observed in some cases 
between cutaneous eruptions and bronchial asthma. 
It is said that the disease may occur after recovery from chronic 
ecaema. fiayuaud and IJrigault maintain that It Bometimes develops aa 
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the result of urticaria, but it is more probable that both affections are 
the result of a "spoiled " stomach. 

II. AxATOMiCAL CriANOEs. — Wc ha vc already Said that asth ma is a 
neurosis of the accessorio-vagus; in other words, no palpable lesion is 
found after death. When it is reflex in its origin, the primary organic 
affection will be discovered. \io may also call attention to the fact 
that bronchial asthma may give rise to secondary changes in the lungs, 
viz., acute dilatation^ emphysema, and atelectasis. 

Ill Symptoms. — The clinical history of bronchial asthma is charac* 
terizcd by attacks of dyspnoea of the expiratory type, associated with 
signs of acute dilatation of the lungs. 

These attacks may occur suddenly, or they are preceded by prodro- 
mata, such as general malaise, u feeling of pressure in the back of the 
head or the forehead, yawning, eructations, vomiting, irregular stools, 
distention of the abdomen, slight chilly feelings, etc. Some patients 
know that an attack will occur as soon as they expose themselves to a 
certain noxious influence. The exciting causes may be very trivial, such 
as sleeping in a dark room or with closed doors, if they have been accus- 
tomed to the opposite condition. In some, the prodromata consist of 
conjunctivitis and coryza, which rapidly extend downwards, attack the 
bronchi, and lead to a seizure of asthma. The appearance of tlie mensem 
also occasionally gives rise to bronchial asthma. 

The attacks begin most frequently at night, particularly during the 
first few hours after midnight. The attacks occur occasionally at cer- 
tain hours and on certain davs, so that wo are reminded of latent inter- 
mittent fever. 

When the seizure occurs at night, the patients are aroused suddenly 
from sleep with a feeling as if they were choking. This sensation 
increjujes rapidly in intensity, and the more violent the respiratory move- 
ments, the greater the dyspnoea becomes. Many patients rush at once 
to the window to let fresh air into the room, since this affords some 
relief. Wheezing sounds in the chest are soon produced, and may be 
so loud as to be heard in a number of rooms. In certain cases, involun- 
tary micturition and defecation occur during the attack. After the 
patients have tliouglit that death was impending, respiration gradually 
grows freer. A slight cough with muco-purulent expectoration is usu- 
ally observed. The wheezing ceases, and respiration no longer requires 
abnormal muscular effort. Yawning, eructations, or vomiting are 
noticed in some cases, and then respiration becomes normal. 

Tlio attack may List from a few minutes to one, two, or more hours. 
The disease sometimes terminates with a single attack. Some patients 
suffer from one or more attacks a day, but there are usually intervals of 
weeks or months in which tliey are free from the disease. 

The following are the objective changes in an attack of asthma : 

The patients ]>resent the signs of marked inspiratory dyspnoea, but 
particularly of the most intense expiratory dyspnoea. The auxiliary 
muscles of respiration are employed m inspiration, but particularly in 
expiration. The abdominal muscles, especially the recti abdominis^ are 
among the muscles employed in expiration. The lower ribs are drawn 
inwards by the marked contraction of the trans versi abdominis. 

Inspiration is slow, but expiration is prolonged to a much greater 
extent, being two or three times as long as inspiration. 

The apex beat of the heart may disappear during the attack in (m- 
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tients in whom it is visible in the intervals between the attacks (projec- 
tion of the dihited left lung in front of the heart). 

Many patients maintain a forced (passive) position of the body. Ac- 
cording to the degree of dyspncsa, the patient assumes an elevated dor- 
sal or sitting position, or is bent over forwards. 

The features generally express unspeakable anguish. The signs of 
increasing cyanosis appear upon the skm and mucous membranes. The 
cervical veins dilate to the thickness of a finger, the eyes become more 
prominent, and subconjunctival hemorrhages may occur. The latter 
symptoms are the evidences of excessive venous stasis. 

If the attack lasts a long time, the skin may be covered with a cold, 
clammy sweat. The patient may suffer from a confused feeling in the 
head, tinnitus aurium, and flashes of light. The face grows pale and . 
livid. In very severe cases, consciousness becomes clouded, and delirium 
and muscular twitchings may supervene. These symptoms are the re- 
sult of excessive venous congestion of the brain and carbonic acid 
poisoning. 

On palpation, the wheezing, sibilant rhonchi may be felt as bronchial 
fremitus. From theoretical considerations, we would expect the vocal 
fremitus to be diminished during the attack. In many cases we can con- 
vince ourselves by palpation that the diaphragm is contracting nor- 
mally during the attack. 

The skin usually feels very cool, and the thermometer does not show 
ayiy elevation of the bodily temperature. The pulse is usually rapid, 
small, and very tense. 

Dulness on j)ercussion is absent in uncomplicated bronchial asthma. 
Dulness may be looked for only when atelectasis has developed over 
large parts of the lungs. The percussion note is often remarkably loud 
and deep, and has a tympanitic quality, particularly over the lateral and 
posterior regions of the thorax. Biermer attributes the production of 
this sound to increased tension of the alveolar tissue. 

It is very characteristic of bronchial asthma that the inferior 
and anterior median borders of the lungs are pushed downwards 
and towards the sternum, and they move very little or not at all during 
i*espi ration. These changes are the result of acute dilatation of the 
lungs. The upper border of the liver is one to three intercostal spaces 
lower than normal, and the area of cardiac dulness is very considerably 
diminished. The boundaries of the area of dulness are almost unchanged 
(luring inspiration and expiration. After the cessation of the attack, 
tlie hepatic dulness returns to its normal position, and the area of cardiac 
dulness resumes its former dimensions. These changes maybe com- 
pleted in tlio course of a few minutes. If the attacks occur often, the 
change in position of the borders of the lungs remains permanent, on 
account of the development of pulmonary emphysema. 

The loud wheezing and whistling sounds are either absent during 
inspiration, or much less marked than during expiration. They are the 
result of stenosis, and we may therefore conclude that the bronchial 
stenosis is especially intense during expiration. 

As the attack approaches its termination, the sibilant rdles diminish, 
and are replaced by fine and medium moist rdles. At the same time, a 
scanty muco-purulent sputum is expectorated. 

As a rule, the vesicular respiratory murmur is not heard during the 
asthmatic attack, not alone because it is concealed by the loud sibilant 
riles, but also because it is weakened or extinguished by the narrowing 
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■t)f the bronchi. Preceded by a hissing sound, the vesicnlar murmur is 
sometimes heard momentarily in certain places — the impression being 
created aa if a narrowed spot liad been suddenly dilated by the respiratory 
current of air. 

The patient's voice is generally hoaraeand low. Many patients speak 
ill a falsetto tone. At the eame time, speech is often interrupted by the 
irregular respiratory movements. 

During the attack, the heart sonnda are often extremely foeblo. be- 
canse the disteuded median borders of the lungs pass in front of the 
heart. 

Expectoration is generally ubaont until the close of the attack, when 
one or more tablospoonfuls of a grayish-white, vitreous, sticky, frothy 
epntum are expectorated. This ie sometimes as thick and tough as gela- 
tin, In addition to various flocculi and threads, the sputum always 
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contains grayiah-yellow, grayish- white, or yellowish threads, known as 
spiral threads or spirals. They attain a diameter of 0,5-1 mm., a length 
of i-S cm. or even more (10 cm. in a case reported by C'urschmann). 
According to Curschmann, those threads are formed in the finest 
bronchi. 

On microscopical examination, these spirals, which are very firm and 
tough, are found to be composed of thread-like structures, which are 
often wound around one another (Fig. 57, b and c), but occasionally are 
separated at the enda {Fig. 57,' a). Thev often contain a bright central 

I thread (Fig, 57, d) and may be inclosed in mucus (Pig. 57, c and d). 
Nests of round cells are found in the surrounding mae^ies of mucus, and 
Dbo within the anirala. In the latter they are found j:«irticularly in 
Boso places which prcaont an opaque yellowish or yellowish-green ap- 
parance. Upon comprcsaing those places with the cover-glasa, we often 
lotice an earthy reaistanco and u grating sound. Many round cells have 
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imdorgono granular degeneration, and constantly contain peculiar 
pointed crystals (Leyden's asthma crystals). These crystals are double 
pyramids, and, on pressure with the coyer-glass, not infrequently split 
into transverse pieces (Fig. 58). 

They vary in size, but are usually smalleir at the beginninj^ of the 
seizure. Towards the end of the attack they grow longer, but often pre- 
sent a corroded appearanee. Their shape and reaction are the same as 
those of the Charcot-Xoumann crystals obtained from the bodies of leu- • 
kaemic individuals (soluble in warm water, ammonia, liquor pot assae and 
sodae, acetic, hydrochloric, nitric, and sulphuric acids; insoluble in cold 
water, ether, alcohol, and chloroform; in glycerin they swell up until 
they become invisible). Ungar produced the crystals artificially, by 
keeping the sputum in the moist chamber, and it was then shown* that 
they are connected locally and genetically with the round cells. Fried- 
reich and Iluber believe that they are composed of tyrosin; accordine to 
Salkowsky they are a mucin-like substance; Scheiner believes that tney 
are composed of phosphoric acid associated with an organic base. 

These spirals were found by Escherich in fibrinous bronchitis, by 
Ourschmann in bronchial catarrh, and by Vierordt and Jaksch in 
croupous pneumonia. In asthma, however, they occur not alone in 
exceptional cases, but are present almost constantly. 

Leyden's asthma crystals have also been seen in the blood and many 
organs of those who have died of leukaBmia ; also in bronchial catarrh, 
in tlie cases of fibrinous bronchitis, in phthisis, in the exudation of 
empyema, and in the prostatic secretion. 

In one case Ungar observed crystals of oxalate of lime during the 
asthmatic attack, in addition to Leyden's crystals. The patient was not 
suffering from oxaluria. 

If the sputum of asthmatic patients is exposed to the air for some 
time, it assumes occasionally a green color. This is the effect of a green 
pigment which may he extracted with alcohol. 

The clinical syinntoriis can be best explained on the theory that the 
attack is the result of a s])asmodic contraction of the smooth muscular 
fibres of the bronchi. According to Rindfleisch, the finest bronchial 
ramifications are surrounded by a sort of muscular sphincter. The 
stenosis of tlie finer bronchi necessarily disturbs insjiiratipn as well as 
expiration, but more iiarticularly the latter, because the action of the 
bronchial s])asm is still further increased by the expiratory pressure to 
which the fine terminations of the bronchi are also subjected. These 
mechanical disturbances are apt to })roduce acute dilatation of the lungs 
because the normal amount of air cannot leave the alveoli during expira- 
tion, while a certain amount of air enters during inspiration. The 
j)rompt therapeutic effect of large doses of narcotics also favors this 
theory. Th. \Veber attributes the astlimatic attack to vaso-motor dis- 
turbances. Wintrich and others regard it as the result of a tonic 
spasm of the diaphragm. This theory is disprovcn by the fact that 
we can often convince ourselves of the action of the diaphragm during 
the seizure. 

Some authors maintain that the asthmatic attack is nothing more 
than a catarrhus acutissimus, associated with very considerable swelling 
of the bronchial mucous membrane. It may be said in opposition to 
this view that catarrhal symptoms are not infrequently aosent at the 
beginning of an asthmatic attack. 

In view of the discovery of the spirals and asthma crystals, the most 
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plausible theory seems to be that there is an asthmatic broncho-catarrh, 
which, if sufficiently extensive, gives rise to reflex spasm of the bron- 
chial muscular fibres. 

With regard to the asthmatic disposition, we need only add that in 
certain cases there is a serious disturbance of the entire nervous system, 
as is evident from the fact that asthma may alternate with other neuro- 
ses. Thus, asthma has been known to alternate with epileptic attacks, 
hemicrania, or angina pectoris. 

IV. Diagnosis, — The diagnosis is easy in the majority of cases. 

In paralysis of the crico-arytaenoidei postici, particularly in hys- 
terical individual, attacks of dyspnoja also occur, but they are always of 
the inspiratory type. This is also true of the dyspncsa of croup and 
stenosis of the larnyx or trachea by foreign bodies or compression from 
the outside. In the rare forms of clonic spasm of the diaphragm, the 
thorax remains for some seconds in the inspiratory position, and inspira- 
tion is short or spasmodic as in singultus. At the same time the epigas- 
trium becomes prominent, and the heart moves downwards and towards 
the median line. The spasmodically contracted diaphragm can be felt 
by the hand. The patient often complains of pain in the diaphragmatic 
region. 

The differentiation from ordinary dyspncsa is usually easy ; the onset 
and course of the dyspnoea hardly allow any diagnostic doubt to arise. 

If the asthmatic attacks occur only during sleep, we may be misled 
by the statements of the patient to mistake bronchial asthma for night- 
mare. The latter, however, disappears as soon as the patient awakes, 
while asthmatic attacks then begin. 

V. Prognosis. — As a general thing, the prognosis is not unfavorable. 
When death from carbonic-acid poisoning threatens, paralysis of the 
bronchial muscles almost always occurs and the spasm ceases. Death 
during an attack of asthma has rarely been observed. 

The prognosis as regards permanent recovery depends in great part 
on the nature of the primary disease. If the latter can be relieved, the 
asthma disappears permanently in many cases. 

Asthma which develops during childhood is more often susceptible 
of complete recovery than thai which is acquired in later years. Not 
infrequently, however, the disease continues for life. 

VI. Treatment. — During an asthmatic seizure the patient should 
be relieved of tight articles of clothing, and kept in a large, well-venti- 
lated apartment. Some patients experience relief from certain house- 
hold remedies, such as strong coffee, swallowing pieces of ice, smoking 
a cigar, etc. Certain extrinsic circumstances sometimes exert a very 
favorable effect. Thus Trousseau describes a case in a gentleman, whose 
attacks were very much relieved as soon as the light in his room was 
made brighter. 

Among drugs, narcotics possess the most certain effect. Chloral 
hydrate is especially useful (2.0 taken in a glassful of sugar water and 
repeated in half an hour if necessary). A full dose is more certain in 
its effect than smaller repeated doses. Hypodermic iniections of mor- 
phine (morphin. hydrochloric, 1.0; glycerin, aq. distil., fui 15.0, one- 
naif syringeful subcutaneously), morphine in powder (0.015), and other 
preparations of opium have been recommended, but their effects do not 
surpass those of chloral. 

renzoldt and others have recently claimed successful results from 
the use of extract quebracho. 
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Inhalations (chloroform^ amyl nitrite, ether, ammonia, iodide of 
ethyl, etc.) have been recommended, but we have not reco^^zed their 
superiority to chloral hydrate. This class of remedies also mclndes the 
burning of arsenic or saltpetre paper, the smoking of stramoninm, hemp, 
arsenic or camphor cigars. The cigarettes d'Espic, which have been 
much employed, consist of belladonna, hyoscyamns, stramonium, and 
opium. Gerard's cigarettes contain belladonna, stramoniam, saltpetre, 
and ground poppy capsules. Bombelon recommended cigarettes which 
were impregnated with the alcoholic extract of the leaves and tips of the 
twigs of grindelia robusta. 

If the stomach is spoiled or overfilled, the administration of an 
emetic (apomorphin 0.1 : 10, one-half syringeful subcutaneoasly) may be 
very effective. 

In order to prevent the recurrence of the attacks, special attention 
must be paid to the primary cause. This ma^ require various modes of 
treatment (surgical, gynaecological measures, internal medication). This 
indication is met with the greatest difficulty in essential bronchial 
asthma. 

If the asthma is the result of obstinate branchial catarrh, we may 
employ compressed or rarefied air, but we must be prepared to find that 
the first attempts at inhalation give rise to attacks of asthma. Inhala- 
tions of oxygen have been extolled. In many cases great good is effected 
by a change of residence. 

In gouty and dyspeptic cases, we should regulate the diet strictly, and 
order cures in Carlsbad^ Kissingen, Marienbad, Homburg, Tarasp. 

If the attacks are periodical, the administration of quinine may 
prove very serviceable. 

In nervous individuals, resort should be had to the nervines: bromide 
of potassium, valerian, arsenic, auronatrium chloratum, zinc^ copper, 
and silver preparations, etc. 

In many cases, the prolonged administration of iodide of potassium 
(10 : 200, one tablespoonfnl t. i. d.) is attended with benefit. We should 
always begin with this remedy if there are no other special indications. 

Ceyden recommends inhalations of c9mmon salt and carbonate of 
soda (ua 1.0 : 100) several times a day, in* order to dissolve the asthma 
crystals and thus prevent a repetition of the attack. 

Schmitz obtained good results from the use of galvanism, the elec- 
trodes being placed alongside the thyroid cartilage. Nef tel recommends 
the application of one pole (preferably the anode) to the cervical pneu- 
moffastric, while Brenner places the anode on the back of the neck, the 
cathode on the pneumogastric between the larynx and the sterno-mas- 
toid. Caspari applies the cathode to the sacrum, the anode labile along 
the entire spine (ten to twenty minutes daily). Schaffer employed a 
strong faradic current, both electrodes being placed below the angles of 
the lower jaw, or at the level of the thyroid cartilage. 

4. Dilatation of the Bronchi. Bronchiedasia. 

I. Anatomical Ciiaxoes.— Bronchial dilatation maybe cylindrical, 
spindle-shaped, or sacculated. As a rule, the two latter are secondary to 
tne first. Bronchiectasis occurs most frequently in the medium-sized 
bronchi, more rarely in the smaller ones, and most rarely in the large 
bronchi. They occur with equal frequency in one or both lungs, but 
«^re more frequent in the lower and middle lobes. Sometimes only a 
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few bronchi are aflwrted, sometimen the larger part of the bronchial tree. 
Isolated circumscribed dilatations are very rare. 

Cylindrical dilatation ie easily recognized. If tbe bronchi of medium 
calibre are followed peripherally, they are fonnd to retain the same 
lumen, or even appear dilated, instead of growing smaller. As a rule, 
they end in a sort of knob. If the dilatation extends to the periphery 
of the lung, the parenchyma is found on section to contain lar^e cavities. 

Spindle-shaped bronchiectasis is a variety of the cvlindrical form, 
and 18 almost always associated with it. Several spindle-shaped dilata- 
tions sometimes follow one another in the same bronchus (roRary-shaped 
bronchieetasis). The intervening portions are not infrequently unusu- 
ally narrow, and, in fact, the association of dilatation and stenosis of tbe 
bronchi occurs very frequently. According to some writers, rosary- 
shaped bronchiectasis is especially frequent in childreu after whooping- 
congh. 

Sacculated bronchiectasis is a sudden and abrupt dilatation of the 
lumen. It may be partial or total, according us it afloets only one side 
or the whole of the lumen of the bronchus. It is rare to 6nd only 
one sacculated dilatation. They sometimes follow one another like a 
rosary, or several sacs may be situated alongside of one another. In the 
latter event, tbe intervening parenchyma usually presents great changes. 
It is generally converted into a non-aerated, fibrous tissue, which, on 
licction. possesses a cicatrix-Iike, sometimes almost cartilaginous consist- 
ence, and is either very black or blackish-gray, sometimes snow-white in 
color (interstitial pneumonia). 

The size of the sac may vary from that of a pea to that of a hen's egg 
or even larger. In rare cases, "a single dilatation may occupy the larger 
partof one lobe. The bronchi passing into the sac from the trachea often 
present stenosis or spindle-shaped or cylindrical dilatation. The bronchi 
which pa^ from thecavity to the periphery of the lung are almost always 
obliterated and occluded, so that the sacculoted bronchiectasis forma a 
sort of blind passage. Gradual obliteration of the bronchi leading into 
the sac also occurs at times, and the bronchiectasis is thus converted into 
a closed. cyst-Iilte cavity, filled with fiuid. The fluid is at first purulent, 
but may finally undergo cheesy or calcareous degeneration (so-called 
pulmonary calculi). In other ca^es tlie fluid becomes serous in charao* 
ter. 

The mucous membrane of the dilated bronchus is almost alwavs 
changed. In some cases it is very loose and thrown into folds. The 
mucosa and submucosa sometimes jiresont inflammatory hyperplastic 
thickenings, the results of chronic inflammation. The mucous mem- 
brane may bo covered with small excrescences, like villi. In the saccu- 
lated dilatations, the mucous membrane is not infrequently extremely 
thin, and occasionally pale, so that it looks like a serous membrane. 

In not a few cases, the surface of the mucous membrane iu the bron- 
chiectasis presenta a peculiar net-work appearance, with more or less 
prominent longitudinal aud transverse ridges (trabecular degeneration). 
This is the result of the disappearance, in places, of the smooth muscu- 
lar fibres and elastic fibres, aud iucrense of the fibrous tissue of the mu- 
cous membrane. 

Losses of substance are observed occaaonally in the raucous membrane. 
This occurs most fre<]uently when the secretion produced in the dilata- 
tion undergoes putrid decomposition. These losses of substance may 
give rise to erosion of tbe vessels and bronchial hemorrhage, or to perfo- 
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ration of the wall of the bronchi and pulmonary gangrene. If saccalated 
bronchiectases are situated alongside one another, they may thus be 
brought into abnormal communication. In rare cases, miliary and sub- 
miliary tubercles are found on the mucous membrane of the dilatation. 

In large bronchiectases, the ciliated epithelium may be converted 
into mucous cells or pavement epithelium. The mouths of the mucous 
glands are often dilated into a funnel shape. Trojanowsky claimed that 
atrophy of the smooth muscular fibres occurs in all cases, but this has 
been disproven. The bronchial cartilage may also be implicated in these 
changes. Fitz described enlargement of the cartilage cavities, prolifera- 
tion of the cartilage cells, compression atrophy of the basement substance, 
and thus a conversion of the cartilage into a sort of granulation tissue. 
Calcification of the cartilage is rare. Eecovery of bronchiectasis some- 
times occurs. Fibrous adhesions form within the dilated tube, and by 
their retraction cause the walls to approach one another more and more; 
this may finally produce obliteration of the bronchus. 

Numerous changes are found in other organs. The non-dilated bron- 
chi occasionally present evidences of catarrh. The lungs very often pre- 
sent proliferation of the interstitial connective tissue and retraction. In 
other cases, there is catarrhal or cheesy inflammation, occasionally fresh 
pneumonic processes. We often find emphysema, either circumscribed 
or involving an entire lung. Partial or total adhesions of the pleuraa are 
often observed. 

The right heart is often dilated and hypertrophied, the muscular tis- 
sue is occasionally fatty. The other organs often present the appearances 
of stasis. 

It must be remembered that we have referred only to chronic (persist- 
ent) bronchiectasis, not to the acute (transitory) form. In acute bron- 
chitis, pertussis, and hypostasis of tlie lungs, acute dilatation of the 
bronchi may occur, and disappear as soon as the primary affection has 
subsided, tf the primary disease lasts for a longtime, acute bronchiec- 
tasis may become chronic. 

TI. Etiology. — Bronchiectasis is always secondary to chronic affec- 
tions of the bronchi, pulmonary parenchyma, or pleura. It is observed 
after chronic bronchial catarrh, particularly bronchiolitis. In bronchial 
stenosis, for example, as the result of foreign bodies, bronchial dilatation 
develops not infrequently below the site of stenosis. 

The pulmonary diseases which may give rise to bronchiectasis are: 
catarrhal, cheesy, and interstitial infiammation, hypostasis, retraction, 
emphysema. 

Inflammations of the pleura often give rise to bronchiectasis, as soon 
as they have resulted in total or partial adhesions of both surfaces of 
the pleura. 

Bronchiectasis is most frequent at an advanced age; it is more com- 
mon in men than in women. Its development is favored by a feeble Qon* 
stitution; it is more common among the lower classes. According to 
Grainger Stewart, heredity exerts some influence. 

Congenital brochiectasis has been observed in a few instances. The 
dilated bronchi sometimes formed cystic spaces, filled with serous con- 
tents, and were so closely aggregated as to be almost in contact. The 
pulmonary alveoli were sometimes very much dilated in places. 

In determining the forces which give rise to dilatation of the bron- 
chial lumen, we must take into consideration the abnormal conditions of 
pressare of the respired air. These may exist daring inspiration or ex- 
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Siration or during both phases. If occlnBion of the small bronchi has 
ovelopeil during bronchiolitia, or the alveoli have become impermeable 
to air on account of inflammation and hypoetaais, the presanre of the in- 
spiratory current of air will be exerted to an increased extent upon the 
bronclii which have remained patent. Moreover, inspiration is attended 
usually with the exertion of a greater amount of force than normally. 
Pleuritic adhesions act in the same manner. At the site of the adhesion 
tlje lung must follow the thoracic movements directly. The pressure of 
the inspiratory current of air is therefore distributed unequally over the 
bronchial distribution, and thus presents conditions for the develop- 
ment of bronchiectasis. AH coughing spells may act injuriously by pro- 
ducing abnormal elevation of pressure of the air during expiration. 
Such conditions are noticed particularly in broncho-stenoses; for exam- 
ple, those produced by foreign bodies. 

When bronchiectasis ia the direct effect of diseases of the bronchi, 
we have to deal with clmugea in their walla. The inflamed brouehiul 
wall becomes leas capable of resiBtance. 

Changes in the pulmonary parenchyma are important in many cases 
of bronchiectasis. Corrigan first showed that interstitial fibrous prolif- 
eration with subse(|uent retraction of the pulmonary tissue may produce 
bronchial dilatation in a mechanical manner, because the bronchial 
walla, which are implicated in the connective tissue proliferation, become 
separated from one another. But it is not justifiable to regard the sac- 
culated shape of these dilatations m au undoubted evidence of this 
mode of development. 

The softeuiug of cheesy masses may favor the dilatation of bronchi 
situated within them, partly because they deprive the bronchi of sup- 
porting tissue, partly because they directly involve the walls of the 
bronchi. 

III. St«pi'0«8. — Bronchiectasis remains entirely latent in many 
cases, because it produces no symptoms beyond those of chronic bron- 
chial catarrh. This ia particularly so when the dilatation, although ex- 
tensive as regards length, is not very great on transverse section, and 
the secretion in it is not excessive. 

In other caaos, bronchiectasis mav be suspected from the mode of 
expectoration and the character of the sputum. The patients do not 
cough often, hut expectorate extremely targe amounts at a time. The 
expectoration occure in jeta or streams, bursts from the mouth and uose, 
and not infrequently causes vomiting. The patients often maintain a 
certain position of the body, because a change gives rise at once to cough 
and expectoration. Thegreatest amount is voided in the mornins after 
the secretion has accumulated in the dilated tubes during the nignt. 

In many cases the sputum is purulent, and has a peculiar sour odor, 
like that of sweat. If it stands for a little while, it separates into three 
(more correctly into four) strata, the lower being granular and sediment- 
like, the middle one thin and serous, the upper one mainly frothy. Be- 
neuth the upper one is a layer of little balls of pus. The amount expec- 
torated in twenty-four hours may greatly exceed 1,000 ccm., so that 
there is a surprising contrast between the phyaioal signs and the large 
amount of sputum. 

The sputum is composed mainly of round cella, which are partly 
swollen, partly fatty or granular (Fig. 59). Needles of the fatty acid 
are also present, either singly or in groups. Elastic fibres are also 
found, if the wall of the dilated bronchus is ulcerated. Wo sometimes 
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find ted blood -glob II lea, and these, if present in lar^e nnmbera, may im- 
part a clay color to the ej^iutuin. In verv rare caaeg, the sputum contains 
hasDiatoidin crystals. Bierman found pigmented shreds of connective 
tissue in several cttses. 

If latent brouchiectaaia hua existed for a certain length of time, de- 
composition of tba aputam occurs not infrequently, and it assnmes 
uppcarances which have been dpacribed a.s characteristic of putrid bron- 
chitis (vide pa^oSif"), We again call attention to the fact that the 
putrid sputum is not a positive indication of bronchiectasis, since it also 
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occurs in simple chronic bronchitis. The extension of the putrid pro- 
cess to the pulmonary parenchyma and the development of gangrene of 
the Innga are recognized. by the appearance of shreds of lung tissue in 
the sputum. 

In certain cases of bronchiectasis, a nummular or globular sputum is 
expectorated. These forms arc also found in cases of phthisical cavi- 
ties. In the globular sputum of bronchiectasis, the bulls have a vtUoua 
surface, sink m water, and contain an abundant granular detritus. 

The diagnosis of bronchiectasia may be made positively if, in addi- 
tion to the symptoms mentioned, local changes winch indicate the exist- 
ence of cavities can Iw demonstrated in the air passages. 

On inspection of the thoras, we occasionally find flattening of the 
posterior and lateral portions. This is the result, in the main, of the 
fibrous processes of retrjrction in the lungs, in the vicinity of the dilated 
bronchi. If the bronchiectasis has followed extensive pleurisy, the 
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-whole side may be retracted, though moat markedly ocer the site of 
bronchiectasis. 

The respiratory moTements are diminished over these parts, and in- 
spiratory retraction may also be noticed. Tlie patients often assume 
certain passive positions. In this manner, the secretion ia allowed to re- 
main as long as possible in the bronchiectaBis, and only risea gradually 
until it reaches the eensitive mucous membrane, and then produces 
cough. The position of the patient, therefore, depends on the point of 
entrance of the bronchus into the dilatation, the object being to pre- 
vent as long as possible the flow of secretion into the bronchus. The 
patients usually lie upon the affected side, more rarely on the healthy 
side; very rarely they assume a sitting position. The conditions are 
•eBpecially unfavorable in bronchiectasis of the upper lolres, when the 
I ttronchus enters from below. 
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The symptome on palpation vary from time to time in the same pa- 
tient. If large bronchiectaws. surrounded by nou-ai'rated lung, are aitu- 
at-ed immediately beneath the pleura, the vocal fremitus is increased if 
the bronchietasis contains no secretion, but absent if it is filled with 
fin id. 

If the thoracic curve is taken with the ovrtometer. the flattening of 
Ibe cheat is readily seen graphically (Fig. 60). 

Percussion reveals cavernous signs if the bronchiectasis is situated 
sufficiently near the surface to he affected by the vibrations produced on 
percussion. The deeper the cavities are situated, the more vigorously 
must percussion be performed. The tympanitic note ia characterietio al 
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cavities^ and this has a metallic quality if the cavity has a diameter of 
6 cm. (rarelj less), and has smooth walls. The percussion sound is dull 
tympanitic if the dilatation is surrounded bv non-a§rated lung. But the 
phenomena described are observed only wnen the cavity contains air. 
if it is filled with secretion^ the tympanitic sound disappears and simple 
dulness takes its place. The variation in the percussion note, togetner 
with the varying intensity of vocal fremitus, is useful in diagnosis. 

If the bronchus leading to the dilation is open, cracked-pot resonance 
is produced ; the percussion note becomes higher in pitch on opening 
the mouth, lower in pitch on closing the mouth. 

Bronchial breathing, sometimes with a metallic quality, is heard on 
auscultation over large, superficial bronchiectases. But if the bronchiec- 
tasis is situated deep and covered by aerated lung, the bronchial breath- 
ing is concealed by the vesicular respiratory murmur of the aerated 
portions of lung. Under all circumstances, however, the bronchial 
breathing is absent if the cavity is filled with fluid. The presence of 
fluid in bronchiectases is shown by the occurrence of moist rdles. 
These are often coarse, but usually mixed with fine r&les. If the 
bronchiectasis is situated near the periphery, the r&les have a clear 
sound. If the surrounding parts are non-aerated, they acquire conso- 
nance, and if the cavities are sufficiently large and smooth-walled, thej 
assume a metallic quality. The consonance disappears if the bronchiec- 
tasis is situated deeply and is surrounded by aerated lung. But since, 
under these circumstances, all phenomena on palpation and percussion 
are absent, the constant presence of r&les at a certain part of the thorax 
may be very important in diagnosis. 

Ertremely loud rAlesare heard occasionally in broachiectaais, which axe some- 
times produced by the systole of the heart; they may be audible at some distance 
from the patient. 

The bronchophony is increased over superficial cavities, and associ^ 
ated with a metallic quality if the well-known physical conditions are 
present. If the dilatation is filled with fluid, bronchophony is abolished. 

Persons suffering from bronchiectasis mav ^^joj comparatively good 
health for a long time (twenty years or more). The general appearance 
and strength may be very little impaired despite the ^at losses entailed 
bv the copiousness of the sputum. Marked constitutional symptoms are 
absent not infrequently, even when the secretion has become putrid. 

In other cases, febrile movement is observed, probably as tne result of 
absorption of the bronchial secretion. Chills occur, the fever assumes a 
hectic type, the patients emaciate more and more, diarrhoea develops, 
followed by oedema of the skin, and flnally by death from exhaustion. 

In some cases death is the result of cardiac disturbances. Dilatation 
and hypertrophy of the right heart result from the increased pressure in 
the pulmonary artery which has followed the changes in the lunffs. If 
the vigor of the right heart diminishes, symptoms of stasis will be pro- 
duced and may result in death. 

In a third series of cases, death is the result of complications or se- 
quel83. Among the complications we will first mention hsBmoptysis. A. 
slight admixture of blood in the sputum is often observed as the result 
of violent cough. Extensive hemorrhage is rarely produced in this 
manner. In some cases the hemorrhage occurs spontaneously and is 
then the result of erosion of a large vessel. It may produce suffocation 
by suddenly filling the air passages. 
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One of the most serioas complications ia jratigrene of the lungB, fol- 
lowing putrid bronchitis. The fatal termination occura more rapidly iu 
such cases than in uncomplicated putrid bronchitis. 

In very rare cases, the hroncliiectases project esternally hke a hernia 
and threaten perforation, or a peripheral bronchiectasis bursts and gives 
rise topyo-pnenmothorax. In twocases, Mensel observed suppuration of 
the bronchial lymphatic glands, which gavo rise to rnpture into the piil- 
monarj artery, and in the second case also to rupture into the cesophu- 
I gaa nnd into a bronchna. 

During the courso of bronchiectases, inflammations of the joints some- 
mea occur. They are similar to the joint affection of acute articular 
P'iheumatism, and are probably the result of absorption of bronchial secru- 
tion and the deposit of inflammation-producers in the joints. 

Amyloid degeneration of the abdomioat organs occurs not infrequently 

; a se([uel. Cerebral abaesBes (probably of mcBtaetatic origin) have also 

been found in bronchiectasia. ^othnagel recently descri&d an abBceaa 

of the gpiualcord. Barthobsi^rvedmeniugitiaandmeningo-encephalitia. 

Deatii ia not infrequently the i-eaiilt of intercurrent pneumonia. 

IV. DiAOKOstB. — As a rule, the recognition of bronchiectaeia is easy 
if the eharaoteristic sputum and mode of expectoration and the signs of 
cavities are present in combination. 

In distinguiahTug bronchiectaaia from phthisical cavities, wo must 
take into consideration the hereditary conditions and the development of 
the disease. The following signs are indicative of phthisis : the phthis- 
^fieat appearance, situation of the cavities near both apicea, acantier spn- 
P'tam, smoother aurface of the baits in the "globular" aputum, larger 
Dumber of elastic fibrea in the aputum, infretiuency of a rapid change 
in the physical signs, absence of the " mouthful " expectoration. 

The development of the disease is an important factor in the differ- 
ential diagnosis from sacculated pyo-pnoumothorax which has ruptured 
into the lung. In addition, the secretion of the empyema not infre- 
quently has a strong smell of sulphuretted hydrogen. Finally, crystats 
of choleaterin and hienmtoidin are found in the pus of empyema, whiio 
oholesterin is never, and hiematoidin is rarely found in the secrutiou of 
bronchiectasis. 

Putrid bronohitia within bronchial dilatationa ia diatinguiahed from 
pulmonary gangrene by the preaeuce, in the latter, of ehredaof pulmonary 
parenchyma in the sputum. 

In caaea in which we must depend solely on the expectoration and spU' 
turn inniakingadiagnosis, mistakes cannot always be avoided. Tiie fol- 
lowing possibilities must be considered. 

a. The case may be regarded as simple bronchitis {this cannot he 
avoided in cases of scanty secretion in bronchiectases). 

b. Putrid bronchitis in simple chronic bronchitis may be miatakea 
for that occurring in brouchiectaais. 

c. It may be regarded as abacess of the lung if the sputum is puru- 
lent. It should bo romi^mbered that ahreda of lung tissue, chaleaterin 
crystals, and hematordiu are found in the sputnni of pulmonary abscess. 

V. Pboonosis. — The rscovery of bronchiectaaes, if it occura at all, 
is aa exceptional that it need not be taken into oonaideration. Tlie 
prognosis is also unfavorable for the further reaaon that during the 
course of thediacaaea series of accidents may occur which cannot be pre- 
vented, and often result fatally wilh surprising rapidity. 

VI. Teeatment. — The discharge of the secretion is best effected by 
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means of expectorants or^ in certain cases, of emetics. Among the for- 
mer we may particularly recommend ipecac, senega, liq. ammon. anisat., 
benzoic acid (vide page 220). Gerhardt saw ^ooa effects from compres- 
sion of the thorax during expiration at certain intervals, but this pro- 
cedure may be followed by hemorrhage from the air-passages and mus- 
cular twitchings. 

The diminution and disinfection of the secretion are best effected by 
means of the balsams, particularly the inhalation of turpentine or car- 
bolic acid. The use of Gurschmann's mask (vide article on pulmonary 
eangrene) deserves special recommendation, very little can be expected 
from the use of astringents (for example, acetate of lead, tannic acid, 
alum, liq. ferri sesquicnlorati). To secure disinfection alone, we may 
employ — either internally or by inhalation — ^the various antiseptics, sucn 
as carbolic acid, salicin preparations, creasote, thymol, resorcm, etc. 

The diet should be nourishing, and stimulants should be given in 
sufficient quantities. 

Surreal measures have been adopted recently in the treatment of 
bronchiectasis. Seiffert injected 2.0 of a two-per-cent solution of car- 
bolic acid directly into the lungs at the affected snot. After each injec- 
tion, the quantity and smell of the sputum were lessened. In one case, 
Marshall opened and drained the superficial bronchiectasis; the amount 
of sputum was diminished, but the patient died of cerebral abscess. 
Lauenstein employed drainage successfully in a case of bronchiectasis of 
the right upper looe. 

The chief difficulty in the way of operation is our inability to deter- 
mine positively the depth, size, and number of the cavities in the lung. 

5. Narrowing of the Bronchi. Bronchostenosis. 

I. Etiology. — Stenosis of the bronchi may be produced by changes 
in the lumen, in the wall of the bronchus or outside of it. 

Intrabronchial stenoses are most frequent, and are the result of the 
presence of mucus, pus, blood, fibrinous exudation, or foreign bodies 
within the tubes. Tnese conditions will not be discussed at the present 
time. Inf rabronchial stenoses form the most infrequent variety. They 
are the result of cicatricial strictures, generally of a syphilitic character. 
The stenosis extends, as a rule, to the trachea and even to the liurynx, 
and is most marked in these organs. Demarquay reported a unique case 
in which a glanders ulcer had given rise to bronchostenosis. I observed 
bronchostenosis in three cases, as the result of rupture of suppurating 
bronchial glands into the air-passages. In very rare cases, inflammatory 
hyperplasia of the bronchial mucous membrane gives rise to bronchoste- 
nosis. This may also be produced by tumors which have either devel- 
oped in the wall of the bronchus, oi* have proliferated into its lumen from 
surrounding parts. 

Extrabronchial stenoses are always the result of compression. 

Tumors of the thyroid gland may cause stenosis of a main bronchus, 
but more frequently they compress this trachea. It is also said that en- 
largement of the thymus may produce the same effect. A very frequent 
cause is enlargement of the tracheal, bronchial, and mediastinal lymph- 
atic glands, whether the result of scrofula, tuberculosis, syphilis, or neo- 
plasms. The enlarged glands sometimes give rise to compression within 
the lungs. Bronchostenosis may also be the result of innammatory and 
other processes in the mediastinum. Aneurism of the aorta or innomi- 
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nate artery often gives rise to 'bronchostenosis, particularly of the right 
main bronchus. This is also true of diseaaes of the pericardium. 
According to King, a markedly dilated left auricle may compress the 
left main bronchus. In rare cases, brouchostenoaJa is the result of 
compression by tumors of the cesophagua or lungs. 

n. ANATOMiciL Changes. — The anatomical changes depend upon 
the cause of the affection. If the stenosis is caused by s foreign body, 
the Utter will be found either firmly wedged in or freely morable. Cica- 
tricial strictures appear as transverse septa projecting into the lumen of 
the bronchus, or tue stricture ruua along the length of the bronchus. 
This is also tnie of the stenoses resulting from hyperplasia of the mucous 
membrane. Tumors generally appear as projecting fungoid prolifera- 
tions. In compression-Btenosis, tlie lumen of the oroucuus either be- 
conieii triangular or assumes a slit shape. 

The bronchus is very often dilated below the site of the slricture, 
and the mncous membrane may be inflamed. The parenchyma of the 
lungs is often in a condition of collapse, emphysema, inflammation, gau- 
greue, or abscess. 

III. SysipruMa. — The clinical history is most distinct when foreign 
bodies suddenly occlude a main bronchns or a litrge trunk. The symp- 
toms then occur suddenly, as a rule; when due to other causes, tliey 
generally develop gradually, and are often accompanied by the symptoms 
vf the primary disease. 

If the main bronchna ia occluded, the correaponding side of the 
thorax takes leas part in the respiratory movements than the healthy 
side. At the same time the signs of oojcctivc dyspncea are noticed. 
The difficulty in respiration chiefly affects inspiration, and the inspiratory 
auxiliary muscles are broug^ht into play. Inspiration is prolonged, and 
the rapidity of respiration is generally diminished. The yielding por- 
tions of the thorax (intercostal spaces, jugula.' and supra-clavicular fosste, 
costal cartilages and ensiform processes, insertion of the diaphragm 
into the sternum) present inspiratory retraction, because the air in 
the bronchi and pulmonary parenchyma below the stenosis is excessively 
raretied. The larynx and trachea usually make slight inspiratory move- 
ments downwanls, but these are not as marked as in pure laryngeal 
stenosis. The signs of cyanosis are also noticeable. 

The disappearance or diminution of vocal fremitiia on palpation is a 

I Very important symptom. As a rule, bronchial fremitus can also be felt. 

If the bronchostenosis haa lasted a long time, the circumference of the 

thorax on the affected aide ia leas than on the healthy side. The vital 

capacity of the lunga ia much diminished. 

The percussion note at first is unchanged; after the stenosis has lasted 
some time, it becomea lower in pitch, and tympanitic on the aflecl«d side 
(relaxation of the lung). The lower borders of the lunga undergo very 
little or no change of jwsition during respiration. 

The vesicular respiratory murmur is either abolished or very feeble 
on the affected side. It ia often concealed by loud, buzzing, or wneeziug 
stenotic murmurs, which are sometimes so fond as to bo heard at a dis- 
tance from the patient. They may be heard during inspiration or during 
both phases of roapiration, but are usually feebler, shorter, and, acoord- 
ing to Oeriiardl, higher in pitch during expiration. If the hronohua 
contains a movable foreign body, its movements during respiration may 
produce a peculiar rattling noise. The bronchophony is enfeebled or 
abolished. 
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The patients are usually tortured by a feeling of terrible fear and want 
of breath. They sometimes have a sensation "as if one lung is not 
breathing/' 

The unaffected lung not infrequently presents the signs of acute dila- 
tation (compensatory). 

Cough and expectoration may be absent. The more violent the 
cough, the greater is the bronchial dilatation which is usually found, at 
the autopsy, below the site of stenosis. The voice often becomes hoarse 
and whispering, because the vocal cords are brought in contact with a 
less vigorous current of air. 

.The pulse is sometimes slow, occasionally very rapid, particularly 
when the pneumogastric is compressed and paralyzed by a tumor. 

If the dyspnoea is very marked, the pulse almost disappears during 
inspiration i[vide Fig. 6, page 25). Fox also observed this phenomenon 
(pulsus inspiratione intermittens^ in a case of dilatation of the right 
bronchus. In this case the broncniectasis increased in size during inspi- 
ration, and compressed the aorta. 

Fever may be entirely absent. Diuresis is scanty or almost entirely 
abolished. 

In many cases there are intercurrent attacks of increased dyspnoea, 
the cause of which is not well known. They are occasionally the effect 
of purely mechanical causes, inasmuch as masses of secretion give rise to 
temporary complete occlusion. 

If the obstruction is situated in one of the large bronchial branches, 
the physical signs described above are observed only in those parts which 
are supplied by the obstructed bronchus. 

Death may occur from gradual suffocation . The patients become 
comatose, delirious, the cyanosis is excessive, Cheyne-Stokes respiration 
sometimes makes it appearance, and life becomes extinct. Sudden death 
from suffocation is also observed at times. 

In other cases, oedema, inflammation, gangrene, or abscess of the 
lung are produced. Sudden death also occurs in some cases in which the 
cause is not revealed on autopsy. Finally, the primary disease may 
result in sudden or gradual death. 

IV. Diagnosis. — The recognition of bronchostenosis is usually easy. 
In exceptional cases both main bronchi are stenosed, and this condition 
must be differentiated from laryngeal and tracheal stenosis. This is 
effected, apart from the external examination of these organs, by tracheo- 
scopic and laryngoscopic exploration. 

The situation of the stenosis is generally determined by the extension 
of the secondary symptoms. We should also determine the locality at 
which the murmurs of stenosis are heard and felt with the greatest dis- 
tinctness. 

The character of the stenosis is determined by the examination of the 
adjacent organs and by the clinical history. It must be remembered, 
however, that foreign bodies may enter the air passages unnoticed, and 
give rise to symptoms of stenosis only after they have become swollen 
(for examples, beans, peas, etc.). The foreign body may change its 
position in consequence of violent coughing spells, and may even pass 
into another bronchus, so that the symptoms of stenosis also change tneir 
location. 

V. Prognosis. — The prognosis is almost always unfavorable. It de- 
pends mainly on the primary affection, the greatest chances of recovery 
hewg presented by scrofulous and syphilitic processes. The removal of 
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foreign bodies, which occasionally are carried around for years, often is 
the result of chance (for example, while laughing, coughing, etc.). 

VI. Treatment. — In ecroiulous or syphilitic cases, we may order ccd- 
liver oil, iodine, and mercurial preparations. Good effects from the use 
of iodine have also been obtained in other cases. 

Tumors must be removed by operative procedures. Emetics may be 
employed to secure the removal of foreim bodies. Attacks of dyspnoea 
are relieved by cautious injections of morphine. The sequelae are 
treated according to the usual therapeutic rules. 

Appendix. 

Diseases of the Tracheo-Bronchial Lymphatic Olands. — Adenopathia 

Tracheo-Bronchialis. 

1. Acute inflammatory enlargement of the tracheo-bronchial glands 
(lymphadenitis tracheo-bronchialis acuta), is an almost constant concomi- 
tant of acute inflammations of the air passages. The inflamed lymphatic 
glands are swollen to the size of a hazelnut or walnut, are very red on 
cross section, contain extravasations of blood here and there, and are 
very succulent. This con^dition hardly ever produces any clinical symp- 
toms. Some French writers have attributed to this condition an impor- 
ts nt part in the production of certain diseases, for example, whooping- 
cnugh and spasm of the glottis. It is assumed that the swollen glands 
irritate the adjacent recurrent laryngeal necve, and thus, by reflex 
action, produce spasm of the parts which produce cough and phonation. 

2. Cnronic lymphadenitis tracheo-bronchialis is not infrequently the 
result of chronic inflammations of the air passages. It is sometimes left 
over after acute lymphadenitis, particularly in scrofulous individuals, 
who have a predisposition to enlargement of the lymphatic glands. The 
enlargement of the glands is even greater than in acute lymphadenitis. 
The glands have a firm feel and increased resistance; the transverse sec- 
tion is dry, and has a grayish-red or brownish-red color. The micro- 
scope sometimes shows a predominant increase of the connective tissue, 
sometimes of the cellular elements. In the former event, the gland is 
lirm, almost tendinous; in the latter it is granular. Those conditions 
may be associated with a series of grave symptoms. 

If the glands are very large, areas or unusual dulness are observed 
not infrequently in the thorax. The dulness is observed most often 
over the manubrium sterni, and extends occasionally towards the clavi- 
cles. Or the dulness is sometimes noticed along the spine at the level 
of the upper dorsal vertebrae. 

In certain cases, the manubrium sterni presents a distinct promi- 
nence, particularly in children in whom the bones are more yielding. 

Pressure of the glands upon the recurrent nerve may cause immo- 
bility of the corresponding vocal cord. Vomiting follows compression 
of tfie vagus; difference in the pupils is the result of pressure on the 
sympathetic. Or symptoms of tra-jheal or bronchial stenosis are pro- 
duced by pressure on the trachea or bronchi. Intrathoracic veins are 
sometimes stenosed, and this condition gives rise to dilatation of the 
cutaneous veins, circumscribed cyanosis and oedema. 

Pressure on the aorta or pulmonary artery may give rise to systolic 
murmurs in these vessels. Pressure upon the oesophagus results occa- 
sionally in disturbances of deglutition. 
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When the glands diminish in size, they may undergo retraction^ 
together with the surrounding connective tissue. Paralysis of the recur- 
rent laryngeal nerve may result from the implication of the nerve in thia 
process of retraction. Or the wall of the oesophagus may be involved, 
and a so-called traction diverticulum of the oesophagus is developed in 
consequence. Narrowing and occlusion of vessels may also be produced. 

The inflamed glands sometimes undergo softening and even suppura- 
tion. This may be followed by rupture of the pus externally. If it 
ruptures into the trachea or one of tne main bronchi, it may cause sud- 
den death from suffocation. In other cases, the siras of bronchial 
blennorrhoea or putrid bronchitis develop, the real cause being overlooked. 
Thus, I recently made a mistaken diagnosis of abscess of the middle 
lobe of the lung, based upon the abundant purulent sputum and 
cavernous signs in this region. The autopsy showed pneumonic infil- 
tration of the right middle lobe, and immediately adjacent a cavity, 
almost as large as a hen's egg, which was the result of suppuration of the 
bronchial glands. This abscess had ruptured into one of the right 
bronchi. Under such circumstances, the diagnosis can hardly be made 
unless the sputum contains large particles of glandular tissue. If the 
affected glands are calcified, the sputum may contain so-called bronchial 
calculi. Perforation may also occur into the oesophagus, blood-vessels, 
mediastinum, pleural or pericardial cavities, giving rise to embolic pro- 
cesses, acute mediastinitis, pleurisy, or pericarditis. Rautenberg reported 
a. fatal case of melsena in a child, it was found to be the result of rup- 
ture of a suppurating bronchial gland into the pulmonary artery and 
oesophagus. 

Rupture of bronchial glands i^ evidently not a frequent cause of 
death, for we often find upon the mucous membrane of the oesophagus 
or bronchi, or the inner surface of the pulmonary artery stellate pig- 
mented cicatrices which could only have been produced in the manner 
above-described. This again offers an opportunity for the formation of 
traction diverticula of the oesophagus, and of stenosis of the vessels or 
bronchi. 

3. Tubercular changes in the tracheo-bronchial glands have a very 
serious significance. Other glands are usually affected in a similar man- 
ner; more rarely the disease is independent. The swollen glands may 
produce the same pressure effects as tliose described above. Calcifica- 
tion or softening and suppuration of the glands may also occur (vide 
preceding section). Special significance attaches to the fact that these 
glands may form the starting-point of general or meningeal acute miliary 
tuberculosis. 

4. Hyperplastic changes of the tracheo-bronchial glands are also ob- 
served in leukaemia and pseudo-leukaemi^. Clinical symptoms, if pres- 
ent at all, are due to pressure on surrounding parts. 

5. This is also true of tumors (sarcoma, cancer, rarely fibroma) of 
these glands. The neoplasms may attain such dimensions that they fill 
the mediastinum and pleural cavities, push back the lungs and proliferate 
into the pericardium. 

G. Finally, the bronchial glands are very markedly implicated in 
conditions of pneumonoconiosis, because they endeavor to retain all the 
particles of dust which are inhaled and enter the lymph channels of the 
lungs. 
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PAET V. 
DISEASES OP THE LUNGS. 

/. Hcemoptysis. 
{Pneumorrhagia. ) 

I, Etiology. — HsBmoptysis is the admixture of blood with the 
spntnm in amounts which are visible to the naked eye. This condition 
is merely a symptom of other diseases. 

The blood may have its origin in the larynx, trachea, bronchi, or 
parenchyma of the lungs. Hemorrhages from the larynx or trachea are 
not frequent and are ooerved especially in catarrh, ulcerative processes, 
and in aneurisms of the aorta, pulmonary, subclavian or carotid arteries. 
In the latter conditions the hemorrhage is generally very profuse and 
rapidly produces death. 

In the majority of cases hsBmoptysis is either a bronchial or pul- 
monary hemorrhage. The former is more frequent, but it may be diffi- 
cult to determine positively whether the hemorrhage is bronchial or 
pulmonary. 

The following are the causes of bronchial hemorrhage: 

rt. Inflammatory and ulcerative processes of the bronchial mucous 
membrane. 

Haemoptysis is sometimes seen in violent bronchial catarrh and in 
fibrinous bronchitis. It also occurs in the stasis catarrhs of heart dis- 
ease (generally from mitral lesions, aortic stenosis, and tricuspid insuf- 
ficiency, but also in affections of other valves and in diseases of the 
cardiac muscle). It is also observed in bronchiectasis, particularly in 
putrid bronchitis. 

b. Vigorous mechanical, thermal, and chemical irritation of the 
bronchial mucous membrane. 

Among the mechanical causes are violent cough, loud, continued 
talking, singing, screaming, carrying heavy loads, forced mountaineer- 
ing, dancing, riding, gymnastics, and excessive bodily exertion in gen- 
eral. Inhalation oi very cold or warm air, or irritating gases may also 
Eroduco haemoptysis. Foreign bodies in the broncti may give rise to 
emorrhage by direct fnjufv of the mucous membrane. In other cases^ 
the hemorrhage follows ulceration of the mucous membrane and, as a 
rule, it takes place as soon as the foreign body is loosened and discharged* 

c. Pulmonary phthisis is a very frequent cause of bronchial hemor- 
rhage. It is the result, in part, of loosening of the bronchial mucous 
membrane and increased friability ol its vessels, in part, of fatty changes 
or the formation of tubercles in tne walls of the vessels. 

Haemoptysis occurs not infrequently at a period when, to judge from 
the physical signs, the lungs are entirely healthy. It may even 
be repeated for several years before the first changes in the lungs 
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become manifest. Even at this time, however, the spntnm often con- 
tains tubercle bacilli. This condition is often observed in delicate in- 
dividuals of a phthisical habit, with a phthisical farailv history. Nie- 
meyer believed that the bronchial hemorrhage was the cause of the 
phthisis which becomes manifest at a later period. This view is now 
discarded. It is known that the lung may be diseased, although no 
physical changes are demonstrable with the exception of the tubercle 
bacilli in the sputum, and in addition it has been shown that blood, 
which was injected into the trachea and bronchi of rabbits and then 
passed into the alveoli, is rapidly absorbed without giving rise to chronic 
inflammation. 

(L Rupture of an aneurism (aorta, pulmonary artery) into a bronchus 
may give rise to very violent haemoptysis. 

c. Traumatic bronchial hemorrhage occurs very rarely. 

/. In many cases bronchial hemorrhage is associated with general 
nutritive disturbances or infectious diseases. 

It is observed in haemophilia, scurvy, and morbus maculosis WTerl- 
hofii. Sturges observed hjemoptysis in a case of renal atrophy, and I 
have had a similar experience in cholaemia. Among acute infectious 
diseases we may mention the acute exanthemata, when they assume a 
hemorrhagic character; among chronic infectious diseases, intermittent 
fever deserves special mention. The injurious influence of the malarial 
poison is sometimes manifested solely by bronchial hemorrhage, which 
recurs daily at the same time, and disappears after the administration of 
quinine, or spontaneously after a certain length of time. In the latter 
event other malarial symptoms generally become more distinct. 

0, Vicarious bronchial hemorrhage is a term applied to haemoptysis 
which takes the place of hemorrhages from other organs. It seems cer- 
tain that bronchial hemorrhage sometimes takes the place of the menses, 
but it is doubtful whether it occurs instead of previously existing hem- 
orrhoidal hemorrhages or epistaxis. 

Vicarious bronchial hemorrhage may take place when the respira- 
tory organs are entirely healthy, but it is more apt to occur when 
phthisical changes are present in the lungs. Putegnat described three 
cases in phthisical pregnant women, in whom haemoptysis occurred at 
each menstrual period. 

According to lluchard, arthritis urica is a frequent cause of haemop- 
tysis. 

The anatomical lesions which give rise to pulmonary hemorrhage 
are not always alike. It sometimes occurs from rupture of the blood- 
vessels, sometimes from diapedesis of red blood-globules (hemorrhagic 
infarction), sometimes not alone the blood-vessels are ruptured, but tne 
lung tissue is also destroyed (pulmonary apoplexy). 

Pulmonary hemorrhage (capillary or arterial) is most frequent in pul- 
monary phthisis. Arterial hemorrhages are amftng the late svmptoms 
of phthisis and occur after the formation of cavities. The walls of the 
cavities often contain diffusely dilated or aneurismal arteries, whose 
nipture may produce very violent hemorrhage. The site of perforation 
is closed by the formation of a thrombus, but the thrombus may be 
suddenly loosened and removed, whereupon the hemorrhaffe recurs. 
Prior to the sixth year of life haemoptysis is extremely rare, oespite the 
existence of pulmonary phthisis. This is owing to the fact that cavi- 
ties form very rarely in children. Moreover, the cavities forming during: 
the phthisis of childhood usually develop centrifu gaily, bo that tne peri- 



DISEASES OF THE LUNGS. 251 

pheral vessels are generalljr obliterated and closed before they are drawn 
into the domain of the cavity. r^^ 

HsBmoptysis also occurs m pulmonary ^ngrene and abscess, as soon 
as the ulcerative process affects blood-vessels in which the circulation h\ 
free. Fraentzel has recently shown that the haBmoptysis of pulmonary 
gangrene is usually very profuse, and occasionally is the first evidence 
of the disease. 

HsBmoptysis is not infrequent in tumors (cancer, sarcoma) and 
parasites of the lungs (echinococci). 

Baetz recently described a peculiar form of parasitic hsBmoptysis which he 
observed in nineteen young Japanese, in whom the .examination of the lungs 
gave negative results. The sputum contained psorospermia, to which Baetz 
applied the term gregarina puunonalis s. fusca. 

The sputum is found mixed with blood in acute inflammations of 
the pulmonary parenchyma. It is well known that the sputum is tinged 
with blood in the first stage of fibrinous pneumonia, but this may also 
occur in catarrhal inflammation. 

Injury to the lung generally, though not always, leads to that form 
of hemorrhage known as apoplexia pulmonum. This may occur either 
with or without injury of the bones and soft parts of the thora^. Very 
extensive hemorrhages and destruction of tne lungs may be produced 
by aneurisms which have ruptured into the lungs, often after they have 
grown at the expense of the pulmonary parenchyma. 

Pulmonary hemorrhage occurs very often in h^art disease (hemor- 
rhagic infarction). This is not always the result of the same anatomical 
changes. In rare cases the capillaries are torn, in the majority of cases 
Vie have to deal with embolic or thrombotic processes. Emboli which 
have been carried into the pulmonary artery must have taken their 
origin in the right heart and are almost always derived from cardiac 
thrombi which generally form, after previous dilatation of the right heart, 
in the right auricular appendix and between the columnaB carneae near 
the apex. Hemorrhagic inf/irctions are most frequent in mitral and 
tricuspid lesions because changes in the right heart are very common in 
t liese diseases. It is also observed in other valvular lesions, in idiopa- 
thic affections of the heart muscle, and in changes in the right heart fol- 
lowing emphysema. 

An embolus may also bo carried through the venae cavae into the right 
lieart, so that peripheral venous thromboses must be looked upon as 
causes of hemorrhagic infarctions and pulmonary hemorrhage. 

In the distribution of the superior vena cava infarctions may follow 
severe injury to the skull, inflammation of the petrous portion of the tem- 
poral bone, thrombosis of the cerebral sinuses, and furuncles in the face; 
in tlie distribution of the inferior vena cava, marantic thrombosis in the 
lower limbs, thrombosis of the ovarian and uterine veins, operations 
upon the hemorrhoidal veins, dysentery, thrombosis of the prostatic 
vein, of the renal veins. We must also refer to fatty emboli of the 
lungs as the result of fracture of the bones. Felz observed hemorrhagic 
infarction after extensive burns. 

In some cases pulmonary hemorrhage is said to be of nervous origin. 
It has been observed in cerebral hemorrhage. Jehn often found pulmo- 
nary hemorrhage in the insane, and Carr6 states that it is not infrequent 
in chorea, epilepsy, hyi)ochondriasis, and in cerebral and spinal diseases. 

Haemoptysis is more frequent in males than in females. It is most 
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common from the fifteenth to the thirty-fifth years, but is extremely 
rare in children and old people. 

II. Anatomical Changes. — In bronchial hemorrhage the bronchi 
are found to contain a greater or less amount of blood, either fluid or 
coagulated, fresh in appearance or blackish to brownish in color. The 
mucous membrane is often swollen and friable. It may be abnormally 
injected or reddened, in other cases it is extremely anaemic and pale on 
account of the very profuse hemorrhage. The bleeding point cannot be 
discerned, as a rule, because the hemorrhage is usnaUy capillary in 
character. 

As a rule, some of the blood flows into the alveoli, or is drawn into them 
during inspiration. It becomes difficult, therefore, to differentiate ana- 
tomically between pulmonary and bronchial hemorrhage in individual 
cases. The red blood-globules pass from the alveoli into the interstitial 
connective tissue of tne lungs, and in this way the blood is rapidly 
absorbed, 

Nothnagel found, in experiments on rabbits, that blood contained in the air 
passages passed into the interf undibular septa in large amounts within three and 
a half minutes. 

For some unknown reason, absorption of the blood is checked in some caaes in 
human beings, and the clots remain in the bronchi. They lose their color, soften, 
and become sUmost puriform in appearance. Such cases are very rare, and usu- 
ally terminate in complete absorption. 

In pulmonary apoplexy, greater or lesser portions of the lung are 
found converted into a bloody mass consisting of blood and destroyed 
lung tissue. 

In hemorrhages from phthisical cavities the walls of the latter are 
often found to contain a dilated blood-vessel, in which is seen a perfora- 
tion which is either open or closed by a thrombus. The cavity and its 
afferent bronchus are usually filled with blood or clots. 

In capillary hemorrhages into the lung, the site of hemorrhage can- 
not, as a rule, be determined with certainly. The lung contains blood- 
red or blackish-red, later brownish-red spots, which are firm, non- 
aerated, but often surrounded by dilated and emphysematous portions of 
lung. The transverse section of these spots is sligntly granubur and, on 
microscopic examination, red blood-globules are found in the alveoli 
and interfundibular septa. The epithelium of the idveoli is not infre- 
(^uently slightly swollen, granular, and partly des(}uamated. After a 
time the unabsorbed red blood-globules undergo shrinking and granular 
degeneration; blood pigment in the form of needles, more rarely in the 
form of plates, is deposited in the alveoli and interfundibular septa. 

Pulmonary hemorrhage in heart disease is usually the result of em- 
bolic processes. The hemorrhagic infarctions produced in this manner 
are wedge-shaped, as a rule, with the base directed towards the surface 
of the lun^, the apex towards the hilus. 

Their size may vary considerably, but infarctions involving half a lobe 
or an entire lobe "are extremely rare. The infarction is situated generally 
at the surface, more rarely internally. In the former event the pleura 
is generally inflamed over the site of the infarction. 

An embolic infarction is hard, devoid of air, blackish, bluish or 
brownish-red, and slightly granular. On scraping it with a knife, a 
crumbly bloody mass is discharged. The alveolor spaces and interfundi- 
bular septa contain innumerable blood-globules. 
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!he infarctions may undergo various secondary changes — they may 

ifliyaii'J be absorbed, leaving a Drown or black fibrous cicatris, tliey may 
become cheesy, or undergo softening, abscess formation, and gangrene. 
If the pleura is involved in the destructive process, pneumothorax may 
develop. 

The lungs may contain a number of infarctions in various sta^B of 
development, tlie majority being situated in the right lower lobe m the 
region situated between the scapula and spine. The emholus generally 
follows this course on account of its weignt and the more vigorona cur- 
rent of blood flowing into the right lower lobe. If this current has been 
enfeebled by previous embolism, or if the circulation in the right pul- 
monary artery is impeded by retraction of the lung or compression as 
the result of pleuritic exudation, or if, when the patient is lymg on the 
right side, the current at blood to the left is increased by the more vig- 
orous respiratory movements of the left side, the emboli will generally 
be carried into the left Inng. 

III. SYMPTOMa. — Extravasations of blood into the air passages are 
found not infrequently on autopsy, although no symptoms indicative of 
this condition had been noticed during life. This may happen when the 
hemorrhages are very slight and form gradually, or when they are verj- 
«xten3ive, and cause death by suffocation before the blood could escape 
externally. This is particularly true of pulmonarj- apoplexy. 

It is rare that the hemorrhage occurs unexpectedly in the midst of 
apparently excellent health. 

In many cases hsemoptysis is preceded by notable subjective symp- 
toms. The patients often feel as if something warm were rising beneath 
the sternum and then, on coughing, bloud is exjiectorated. This sensa- 
tion is rarely felt at the source of the hemorrhage. Some patients com- 
plain of a pecaliar flat, salty or blood-like taste in the moutb, the neces- 
sity of hawking m then felt, and the blood makes its appearatice. Others 
feel merely a peculiar desire to cough, or complain of a rush of blood to 
the head, or of a feeling of oppression in the chest. These symptoms 
mayprocede the hemorrhage for several days, 

*Tlie amount of the hemorrhage varies extremely. The blood apiwara 
not infrequently in small dotA or streaks, which are mixed with the 
sputum. In other cases the sputum is purely bloody, in etill others the 
blood is intimately mingled with the other oonstitucnts of the sputum. 
The hemorrhage may be so profuse that several pounds of blood are lost 
in a single day. If the hsemoptysis is very rapid and profuse, the blood 
sometimes bursts in a stream from the mouth and nose, and gives rise 
to vomiting, so that blood and articles of food are mixed together. 

Sometimes a single hemorrhage alone occurs. More frequently it 
recurs at intervals of one-quarter to one-half hour, or a number of 
liemorrhages occur after the lapse of several days. In some cases they 
cannot be checked and death ensues. 

Whether the sputum is purely bloody or merely tinged with blood, 
the color of the blood is almost always bright red and arterial. At the 
same time the purely bloody sputum is frothy and any clots which may 
be present also contain air bubbles. But if the blood has stagnated for 
some time in a large cavity, it not infrequently becomes black and con- ■ 

tains solid clots. I 

The sputum which is intimately mixed with blood varies in color. It I 

I often has a jjecuUar clay color, particularly in putrid bronchitis and ■ 

^^JtatDf^reuc of the lungs. In hemorrhagic infitrctious we often find a red- ■ 
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dish-browu epiitam, like the rusty Gputam of fibrinous pneumotiia. The 
pccnliar color is the result of changes in the blood pigment, and the ap- 
pearance of a reddish-brown sputum must be regarded as the termiual 
stage of hemorrhagic infarction. In some caeeS the hemorrhage is so 
slight and iakes place so slowly, that no fresli blood is expectorated, and 
the rusty brown sputum is not expectorated until some time after the 
furmation of the infarction. 

In the sputum which is tinged with Wood, the rodblood-globulea ore 
arranged in groups, corresponding to the dots and streaks of blood. The 
narrow edges of tne blood-globules are in contact with one another, not 
the broad surfaces. In the purely bloody sputum, the blood-globulea 
are arranged in columns. 

In the bloody sputum and iu that form which is intimately mixed 
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with blood, the red blood-globules retain their normal shape for a long 
time, but in putrid sputa tliey are sometimes destroyed very rapidly. In 
purely bloody sputum stellate and dentate shapes are observed not in- 
frequently. If the red blood-globules have remained in the air pasaacea 
for some time, they nndergo changes in form which lead finally to dis- 
integration. They swell, oecome lentil-shaped or globular, assume a 
stellate shape, or they lose their pigment and are converted into pale, 
colorless disks, or they gradually undergo granular disintegration. The 
coloring matter which is set free may penetrate other cellular atnioturea 
in the sputum, and these theu aasume a diffuse yellow color or are inter- 
soersed with brown granules, needles, or small plates of pigment. These 
changcB are observed most frequently in the reddish-brown sputum of 
hemorrhagic infarctions (Fig. (11). On the average, a period of two 
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■weeks elapses before the developmeDt of pigmented cells. The last 
traees of a hemorrhiige may often be demonstrated many weeks later by 
microscopical examination of tbe sputum. 

Hiemoptysis may occur without any demonstrable physical changes 
in the thovax. If the pulmonary alveoli are filled with bloud we may 
hear, under favorable circumstances, fine crepitant rAlca which are jiro- 
dnced during inspiration by the tearing asunder of the walls of tbe 
alveoli from their bloody contents. Dulness on percussion can only be 
expected if the part filled with blood is at least four to six ccm. in cir- 
onmferenee ana two cm. in thickness. Careful, gentle percussion is 
necessary to bring out the dulness. If a large area, which includes large 
bronchi, is infiltrated, wo will find the physical signs of pulmonary infil- 
tration, viz., increased vocal fremitus, dulness, bronchial breathing. But 
if there is not free conduction through the bronchi, vocal fremitus will 
be abolished and no respiratory murmnr will be audible. 

If the bronchi conmn fiuid blood, coarse and medium r41es will be 
beard. These do not possess consonance, unless the surrounding alve- 
oli are affected and destitute of air. 

If the hemorrhage is very profuse and rapid, symptoms of suffocation 
may develop as the result of occlusion of large bronchi. The patients 
become very cyanotic, breathing is difficult, the auxiliary muscles of res- 
piration are brought into play. During inspiration tbe thorax is re- 
tracted or very slightly dilated, over the affected portion of the lung. 

I recently observed a case in which, as the result of the violent re- 
spiratory movements and the rapidly developing vicarious dilatation of 
the lungs (almost the entire right lung bad been rendered useless), sub- 
cutaneous emphysema occurred in the neck. This could hardly be 
interpreted in any other manner than as the result of interstitial pul- 
monary emphyseina. 

Special symptoms, associated with the etiology of the hsemoptysis, are 
sometimes observed. This is particularly true of hemorrhagic infarction. 
The occurrence of the embolism is manifested not infrequently by a chill; 
syncopal attacks may also occur. As a rule tbe hfemoptysis does not ap- 
pear until one to three days after the occurrence of the embolism. In a 
case observed by Oerhardt, it appeared nine hours after the chill. 

Among the complications, particular mention should be made of ele- 
vation of temperature. Gerhardt's investigations render it probable that 
embolism of tne pulmonary artery ae such may increase the bodily tem- 
perature. In other cases the fever is evidently the result of absorption 
of the readily decomposed and often putrid masses of blood. Inflam- 
matory changes may also occur around infectious emboli. Finally, 
pleurisy — dry and fluid — is observed not infrequently in the hemorrhagic 
infarctions of heart disease. 

Gcrhardt has called attention to the occurrence of jaundice, which 
he regards as heematogenous in many cases. In very profuse htemoptysis 
I have several times observed aniemic, systolic cardiac murmurs and 
dilatation of the right heart. 

(Jomplete recovery after Uwrnoptysis is not so rare as is generally be- 
lieved, llffimoptysis may prove fata! by suffocation or the loss of blood. 
In other cases, inflammatory changes (abscess, gangrene) occur in the 
lungs, or pleurisy develops and proves fatal. 

IV. DiAONOt^is. — Haemoptysis may be mistaken for hemorrhage 
trotn the nose, pharynx, or gums. 

Slight epistaxis may occur unnoticed during the night, and the blood 
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flow into the pharynx or introitus of the larynx. It is expectorated by 
the patient on awakening, and is thus regarded as hemoptysis. In 
doubtful cases, we should inquire whether epistaxis has occurred or 
whether the nasal secretion contained streaks of blood, and must make 
a careful rhinoscopic examination. Careful examination of the pharynx 
and gums will readily determine whether the hemorrhage comes from 
these structures. 

Hemorrhages from the larynx or trachea may be recognized with 
the aid of the laryngoscope. 

The differentiation between haemoptysis and hasmatemesis may be 
attended with great diflSculty. 

a. In haemoptysis the blood is discharged by coughing, in haematem- 
esis by vomiting. But if the haemoptysis is very profuse, it may give 
rise to vomiting and, on the other hand, the blood oft^ flows into the 
entrance to the larynx during profuse baematemesis, and is then re- 
moved by coughing, b. In haemoptysis the blood is usually arterial, 
bright red, and frotny; in baematemesis it is black and clotteiL But if 
large vessels in the stomach have ruptured, the blood may also present 
arterial characteristics, while in haemoptysis, on the other hand, it may 
appear blackish-red and clotted if it has remained in a cavity for a cer- 
tain length of time. c. In haemoptysis the blood is alkaline, in baematem- 
esis it nas an acid reaction. But if the gastric hemorrhage is very 
profuse, the gastric juice may be unable to change the normal reaction 
of the blood so that it remains alkaline or neutral, d. The admixture 
of large amounts of food with the blood is indicative of baematemesis, 
but the difficulties mentioned under a must be taken into consideration. 
e. The passage of a black (bloody) stool some time after the hemorrhage 
is indicative of gastric hemorrhage. /. The clinical history points to 
disease of the respiratory organs in haemoptysis, g. The objective changes 
in the organs must be taken into consideration. 

It must be determined, in addition, whether the haemoptysis is 
bronchial or pulmonary in its origin. This depends mainly on the 
etiology. 

Finally, it is very difficult to decide whether the hemorrhage is 
arterial or capillary, but this question may be left open since it possesses 
no special practical significance. 

V. Prognosis. — As a rule, the prognosis of haemoptysis per se is 
not unfavorable. The profuse hemorrhage may cause death from suffo- 
cation (by occlusion of the bronchi), or from the mere loss of blood, but 
this occurs in extremely few cases. The prognosis is un&vorable if the 
hemorrhage is the result of pulmonary apoplexy. The haemoptysis 
often assumes a grave significance on account of the serious nature of 
the primary disease. 

VI. Treatment. — Haemoptysis may be prevented at times by pro- 
phylactic measures. Patients who suffer from acute or chronic inflam- 
matory processes of the lungs should be guarded against cold or violent 
exertion; severe cough should be treated with narcotics. In cases of 
heart disease, digitalis should not be used to excess. It is said that this 
drug favors the separation of cardiac thrombi and the formation of hem- 
orrhagic infarctions. If marantic thrombi have formed in the peripheral 
veins, the limb should be kept as quiet as possible and not handled in 
the vicinity of the thrombus. Furuncles of the skin are treated with ice 
compresses in order to prevent the formation of thrombi. Women 
should not be allowed to get up too early from child-bed, since a oom- 
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•fiiderable number of the sudden deaths in this condition are the result of 
embolism of one of the larger branches of the pulmonary artery, secon- 
dary to thrombosis of the veins of the leg or the genital apparatus. 

if the haemoptysis has begun, the patients should at once be put to 
bed, and all movements of the body and speaking should be strictly in- 
terdicted. At first the physician snould not make a thorough examina 
tion, as this is apt to increase the hemorrhage. It must be remembered, 
also, that the therapeutic indication is the same in all forms of haemop- 
tysis. 

The patient should be permitted to take nothing but cold fluids, for 
example, iced milk or ice water. An ice-bag is applied over the sup- 
posed site of the hemorrhage, and small pieces of ice may be swallowed. 
Ergotin may be injected every morning and evening under the integu- 
ment of the thorax. If there is an intense desire to cough, narcotics 
must be administered (morphin. hydrochloric, 0.005 every three hours, 
or opium, 0.02 every two hours). The patient should be directed to 
cough vigorously and an expectorant may be administered only when 
the broncni are occluded and there is danger of suffocation. 

If there is no other remedy at hand, the patient may swallow one or 
two teaspoonfuls of salt. In some cases this remedy always checks the 
hemorrhage so that the aid of the physician is unnecessary. Heller ob- 
tained good results with bromide of potassium (1.5 t. i. d. in water). 
Numerous astringents have also been employed, such as acetate of lead 
(0.05 with opium, 0.02, every two hours), tannic acid (0.2 every two 
hours), alum, rhatany, liq. ferri sesquichlorati, gallic acid, etc. 

Astringents are often used in the form of inhalations (solutions of 
sesquichloride of iron, alum, or tannin). We are not very enthusiastic 
advocates of this method of treatment. Cases have been reported in 
which chronic inflammations made rapid progress as the result of such 
inhalations. 

The balsams are recommended by many writers, and balsam of co- 
paiba has recently found a warm advocate in Alm6r. 

. Massina and reter report prompt effects from the administration of 
emetics. Ipecac is specially recommended among remedies of this class. 

Mineral acids are often used in this affection. If the action of the 
heart is very much accelerated, digitalis may be administered. 

The action of internal remedies is occasionally aided by that of 
external irritants (chloroform inunctions to the chest, cups, vesicants, 
leeches). Oppolzer recommended a small venesection in constantly re- 
curring hemorrhages. 

In the haemoptysis of intermittent fever, large doses of quinine should 
be given (1.0-2.0 four hours before the attack is expected). 

Stimulants are indicated when the vital energies begin to fail. 

After the cessation of the hemorrhage, care should be taken to pre- 
vent decomposition of the mass of blood remaining within the lung. 
The air of tne room should be pure and disinfected with the carbolic 
spray. 

2. Alveolar Emphysema of the Lungs, 

I. Anatomical Changes. — Alveolar emphysema of the lungs de- 
pends on dilatation of the infundibular alveolar spaces, associated with 
disappearance of the interalveolar and interfundibular sept^. Simple 
ectasia of the infundibula and alveoli (dilatation of the lungs) consti- 
tutes to a certain extent a prodromal stage of fully developed emphysema, 
17 
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But not every ectasia leads to emphysema; if the canses of the former 
condition are temporary in character, the status quo ante may be restored. 
If acute dilatation of the lungs is constantly repeated, it will finallj 
lead to emphysema. 

The disease may be unilateral or bilateral, circumscribed or diffuse. 
The affected parts are pale, rosy, anaemic and dry, and creak very 
slightly or not at all under the pressure of the finger. On palpating the 
parts, we obtain the sensation of a tense air cushion. Upon cutting 
through the emphysematous parts, they collapse and allow us to recog- 
nize large air spaces, varying from the size oi a pin's head to that of a^ 
pigeon's egg. As a matlier of course, the largest air spaces result from 
the fusion of dilated infundibula. 

Emphysema develops with special frequency at the anterior median 
and lower borders of tne lungs which appear swollen and rounded. In 
like manner the lingual process of the left lung very often presents the 
emphysematous change. It is observed most frequently in the upper 
lobes, particularly upon the anterior convex surface. It almost always 
affects the peripheral layers of the lung, and rarely extends deep into the 
organ. ,This is also true of dilatation of the lung. 

The following appearances are presented in long standing and extehr 
sive emphysema: the thorax presents a striking curvature and is barrel- 
shaped; the costal cartilages are thickened and partly calcified. The 
median edges of the lungs cover the pericardium completely, or almost 
completely, the left border passing towards the median line until it is 
almost in contact with the right border. The lower border of the lung^ 
and the diaphragm are abnormally depressed. The lungs collapse very 
little on opening the thorax; if there is catarrh of the finer bronchi, the 
lungs may even project from the thorax. 

In addition to emphysema, the lungs usually present other changes, 
such as bronchitis, pneumonic infiltrations, processes of retraction, ad- 
hesions. 

The heart is situated lower than normal, has a more horizontal posi- 
tion, and the right ventricle and auricle are principallv directed to the 
front. These parts of the organ are distended with blood. The right 
ventricle and auricle are dilated and hypertrophied; the hypertrophy is 
especially noticeable at the conus pulmonalis. The muscular tissue is 
sometimes brownish-red, sometimes streaked with yellow, the latter be- 
ing the result of fatty degeneration. 

The venae cavae contain a large amount of blood which is usually 
of a black color. The spleen presents evidences of stasis (slight enlarge- 
ment, proliferation of the trabecular connective tissue). The liver often 
presents similar appearances — at first venous congestion and enlargement, 
later diminution m size and retraction (cyanotic, atrophic nutmeg 
liver). 

Swelling and catarrhal changes of the ^astro-intestinal mucous 
membrane are found. The hemorrhoidal veins are not infrequently 
dilated. The kidneys present evidences of venous stasis, foUowea, at a- 
later period, by processes of retraction. 

Microscopical examination shows that the entire process begins with 
dilatation of the infundibular spaces, and that this is followed by ectasia 
of the alveoli. The intercapillary portions of the alveoli suffer the first 
dilatation. The more the latter enlarge, the more the septa between 
the alveoli must diminish in height. At the same time the septa un^ 
dergo atrophy on account of the tension to which they are subjected. 
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They bpcome very thin, ara perforated and partitiUy destroyed, ao that 
several alyeoli coalesce into one spac«, and flnaily the many-cham- 
bered infundibulum is converted into a single chumtier; at flrBt thia is 
pyramidal, but later it becomes spheroidal. 

Finally, the network of elastic fibres which are situated in the septa. 
l>etween the infiindibula may also atrophy and disappear, ao that two or 
more iufundibnla coalceoe into one. 

The alveolar epithelinm cells generally contain an accumulation of 
fat granules near the nucleus — changes which precede the linal disap- 
pearance of the cells. A similar condition ii also noticed in the endo- 
thelium of the hi oo<l -Tea BO Is and the connective-tissue cells of the stroma 
of the lung which finally disappear in the course of pulmonary emphy- 
aenia. 

According to Eppinger, the finest elastic fibres are the first tf) disap- 
pear BO that the elastic network assumes a much simpler structure. The 
coarser fibres are not atfected until a later period. Eppinger betiuvea 
that these changes are the result of mechanical stretching. 

By means of silver staining Isoaksohn found that the eodotheliut 
markings of the pulmonary capillaries were absent in places, the vessol 

E resenting a finely graDular appearance. An accumulation of while 
lood-glohules and the formation of a thrombus were noticed at such 
localities. The occlnded vascular districts undergo fatty degeneration 
and finally disappear. 

The vessels are then found to be scanty and have an abnormally 
iltraight course. Isouksohn reganls these vascular ohangus as the stitrt- 
JBg-point of emphysema. At all events they mnat exert a decided inilu- 
•ncc on the respiratory process and also on the circulation in the 
pulmonary artery. Rindfieiaeh showed that new channels are opened in 
ttie place of the vessels which have been destroyed and that, amouK 
others, the pulmonary arteries enter into more intimate councctioii with 
the bronchial veins. Biudfleisch describes livpertrophy of the smooth 
lascular fibres in the walls uf the fine bronchi, but Colberg maintaina 
A thoso strncturcB undergo atrophy. 

In senile atrophv the lunge present changes which are similar, to tt 
lertitin extent, to tliose found in alveolar emphywma, but are distin- 

r;uish»d from the latter by the fact that the stage of dilatation of the 
unge is wanting. The process begins with atrophic changes in the 
alveolar and later in the iiifundibular septa. But on account of the 
absepce of the stage of dilatation, the u^octod lung is smaller than 
normal. 

II. Gtiolooy. — Vesicular emphysema is mainly a diseaso of ad- 
vanced age: it is rore in childhood and youth. It is also more frequent 
in men than in women. Climatic influences also exert an undoubted 
effect; it is more frequent in Northern, cold climates than in warm regions 
of a more uniform temperature. 

Certain writers attach etiological significance to heredity, and there 
is no doubt that families are occasionally met with in which gnmdpar> 
ents, parents, and children suffer from pulmonary emphysema. But it 
seems to us tiiat the patients do nut inherit a predisposition to emphy- 
sema, but rather to diseases associated with cou^h, and that these give 
rise secondurily to emphysema. 

The term congenital emphysema is anmetimcs improperly used. 
This term refers to certain hypoplastic (not retrogreBsive) and atrophio 
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conditions which have led to the developmei^t of large infundibular and 
alveolar spaces. 

Emphysema rarely develops without previous disturbances in the 
mQclianism of respiration, and affections of the respiratory apparatus. 
Tlie most frequent cause is catarrh of the finer bronchi. Stenoses of 
the bronchi (tlie result of thyroid enlargement, foreign bodies, fibrinous 
exudations and the lii^e), are also regarded as causes of emphysema. 

Long-continued and repeated coughing aud straining also constitute 
a widespread cause of the disease. This is observed in whooping-cough, 
plapng on brass instruments, lifting heavy loads, chronic constipation, 
continued screaming and singing. Distention and emphvsema of the 
lungs have also been noticed after straining in difficult labor, spasms 
of laughter, attacks of asthma, etc. Similar conditions are produced 
in asphyctic new-born infants, as the result of the too vigorous blow- 
ing-in of air while performing artificial respiration. The conditions 
mentioned may also follow the inhalation of irritating gases. 

The form of emphysema referred to above is known as substantive 
emphysema to distinguish it from vicarious or compensatory emphy- 
sema. The latter form develops when some parts of the lungs are ex- 
cluded from respiration to a greater or less extent, and the other parts 
endeavor to assume their function by an increase in size. This is 
observed in many affections of the pulmonary parenchyma, in compres- 
sion of the lungs by pleuritic exudation, pericarditis, excessive dilata- 
tion of the heart, aneurisms of the heart and pulmonary artery, spinal 
curvature, etc. This category also includes that form of emphysema 
which is found not infrequently next to pleuritic adhesions. 

Both forms of emphysema may be present at the same time. If there 
is extensive catarrh of the finer bronchi, the region of the catarrhal 
affection furnishes the conditions for substantive emphysema, while 
vicarious emphysema may develop in the unaffected portions of the 
lungs. 

The mechanical theory of emphysema maintains that sometimes the 
forced inspirations, sometimes tlie disturbances of expiration give rise to 
the emphysematous process. According to the nutritive theory, the 
disease is the result of nutritive disturbances of the pulmonary tissue 
(hyperplasia of the connective-tissue cells, according to Villemm ; dis- 
ease 01 the vessels, according to Isaaksohn). According to Freund, 
emphysema is the result of hypertrophy with subsequent ossification of 
the costal cartilages ; by this means the thorax undergoes primary rigid 
dilatation, to which the lungs must accommodate themselves. 

As a matter of fact, however, the disease sometimes develops in one 
way, sometimes in another. 

With regard to the nutritive theory it must be remarked that it has 
not proven hitherto that the nutritive disturbances are sufficient to give 
rise to vesicular emphysema. As a matter of course, they will favor the 
development of emphysema as soon as mechanical disturbances of respi- 
ration make their appearance, and the latter require much less intensity 
in order to produce emphysema than if they are not associated with the^ 
former. Clinical experience teaches, that certain injurious influencesj 
to which patients have been previously subjected without bad effect, will; 
suddenly give rise to emphysema after inflammatory or other changes in * 
the pulmonary parenchyma have developed. 

Vicarious emphysema, the emphysema in catarrh of the finer bron- » 
chianJi in Gt?nosu of the bronchi oy foreign bodies, are mainly the efi^ect 
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of distnrbaDcos of inspirstioD. If a large part nf thi3 lung is exelnded 
from respiration, the normal amount of inspired nir miiet be collected 
into a Bmaller space, in other words, the latter must nndorgo dilatation. 
These conditions obtain most clearly if certain bronchi and alveoli are 
occluded. They also obtain in plenritic adhesionH in which the adjacent 
lung does not undergo sufficient expansion during inspiration on bc- 
count of its fixation, and the freely movable portions of the Inng 
(usually the anterior and lower borders) undergo compensatory emphy- 
sematous changes. 

The inspiratory disturbances are different iu catarrh of the finer 
bronchi or in stenosis of the bronchi. Hero the inspiratory current of 
air gains access to the alveoli, but during expiration very little or no air 
leaves the alveolar space on account of the valve-like occlusion of the 
finer bronchi. Hence distention and later emphysematous changes are 
the necessary consequences. 

The forms of emphysema which result from disturbances of expira- 
tion include all those in which spells of coughing and straining take a 
part. In coughing or bearing down when the glottis is closed, the chief 
pressure is experienced by the lower portions of the lungs. Hence the 
expiratory current of air fiows from these parts into the trachea, but as 
it meets with an obstruction at the closed glottis it ie forced back, in 
part, into the main bronchus of the upper lobe, causing this part of the 
lung to dilate and, at a later period, to undergo the emphysematous 
change. 

That the upper part of the lung is most affected under such condi- 
tions was demonstrated by Ziemsaen upon an otherwise healthy man, 
whose pectoral muscle was wanting, and in whom the effects of cough- 
ing anil straining could be followed through the thin intercostal 
muscles. 

But the most frequent form of emphysema — that which follows long- 
continued catarrh of the fiuer bronchi — shows that all the modes of de- 
'V^opment of the disease may be combined with one another. In the 
'~' ion of the inflamed bronchi, inspiratory emphysema develops ; in the 

I districts, vicarious inspiratory emphysema may develop in another 
manner. The usually very obstinate cough gives rise to expiratory em- 
physema. Finally, the catarrhal condition will affect the nutrition of 
the pulmonary tissue, make it leas resistant, and thus favor the doveloji- 
mcnt of emphysema. 

III. SVMiTOMS. — The disturbances which give rise to alveolar em- 
physema are, in the first place, of a mechanical character, and arc mani- 
fested directly by changes in the mechanism of the respiration, and in the 
circulation of the blood. 

When a conaiderablo part of the elastic tissue contained in the pul- 
monary stroma is destroyed, as the result of the emnhysematous process, 
the elasticity of the lung, in other words, its tenaency to contract, is 
diminished. As this comes into pUv muiuly during expiration, emphy- 
sema will chiefly affect this part ot the respiratory act. This can bo 
demonstrated with the aid of Waldenburg^'s pneumatometer, or Riegel'a 
Btethography. 

The pneumatometer is a U-tnbe filled with mercury, and grad- 
uated iu millimetres. One leg is connected by a rubber tube with 
a mouth-piece or nose-piece. ."Vfter a deep, free inspiration the patient 
expires through the mouth-piece, or, after a deep expiration, inspires 
through the "mouth-nose" piece (suction must he avoided). The in- 
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Bpiratorj and expiratory pressnre is read off by doubling the number of 
mtllimt-'tres wLich the mercnry, iu the tiibt< nearest tbe patient, has 
fallen below during expiration, and hue risen above during expira- 
tion. l!y means of this instrument, it is found that the expiratory pres- 
enre is unusually small, being even less than that of inspiration (normal 
expiratory pressure is 30-100 mm, Ilg-t. 

Stethograpkic examination shows tnat the expiratory portion of the 
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respiratory curve is abnormal, and falls off abruptly (Fie. 63). Marty 
snd Pick Dave shown that the respiratory curve m emphysema is very 
similar to that obtained in animals whose cervical pnenmogastrics have 
boon cut. 

As a matter of course, the imperfect expiration interferes with tha 
pulmonary interchange of gases, and thus causes dysimaaa. 
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It also acts unfavorably Upon the circnlation in tlie domain of the 
pulmonary artery. In addition, the d est motion of a large number of pnl- 
mouary capillaries diminishes the surface upon which the interchange uf 
gases takes place between the blood and atmospheric air. 

The entire pulmonary circulation would be irreparably disturbed did 
not the heart poBsess the power of compensating, to a certain extent, the 
circulatory disturbances, Aa the destruction of pulmonary capillaries 
increases the pressure in the pulmonary artery, dilatation and hyper- 
i;ropliyof the right ventricle are necessary physical consequences. But 
when the energy of the cardiac muscle becomes impaired, Bymptoma of 
.stasis appear, and proceed to a fatal termination. 

' The disturbances of respiration and circulation aid one another in 
giving rise to the feeling of want of breath. If emphysema is uncom- 
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plicated and not very severe, the dyspnua will appear only when the pa- 
tient performs active movements, The dyspncea becomes 
bronchitis develops, or an exietiDg catarrh grows more severi 
the spring and autumn). Asthmatic symptom! 
quently under such circumstances. 

The signs on percussion are the most important ones in physical diag- 
nosis. They consist of permanent lowering of the lower borders of the 
lungs, slight or absent movement of the borders of the lungs during re- 
apiration, and permanent diminution or disappearance of cardiac dul- 



A probable diagnosis may bo made in some coses by mere inspection. 

The thorax is very much dilated and rounded. The antero-liosterior 
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diameter is mainly increased in size, but the tranBTerse and obliqne 
diameters are also enlarged. The steraum has a more marked curve an- 
teriorly, the epine ia more strongly curved posteriorly. The dilatation 
ia Bonietimes eonfiued to the upper, but particularly to the middle por- 
tion of the cheat (barrel-shaped thorax), sometimes it ia general {Pig. 
64). The cyrtometer curve approaches the shape of a circle rather than 
that of an ellipae (Fig. 65). 

The intercostal spacea are usually widened, and the lower ones arc 
alone recognizable as shallow grooves". The supraclavicular foBsie are flat- 
tened, and occosioaally they even project externally. In some cases. 
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severe cough gives nso to a protrusion of the supraclavicular fossffl, cor- 
resjwudiiig to the apex of the lung. In one case, Friedreich observed 
a hernial protrusion of the lung, as large as a hen'a egg, in the fifth right 
iutercoatal space. 

This should not he mistaken for the expiratory swelling of the bul- 
busof the internal jugular, which is observed not infrequently in emphy- 
soma if circulatory disturbances are present, and occasionally attains tlie 
dimensions of a hen's egg. 

The frequency of the respirations ia almoet always incroaaod. The 
respiratory excursions of the thorax are very slight, and even at the end 
of expiration the chest seems, on superficial examination, to be still in 
the inapiratory position (permanent inspiratory thorax). In contrast'to 
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th« slight respiratory exciirsiona of the thorax ia the vij^oroiiB action of 
the auxiliary miiaclea of i-espiratioii. The stenio-mMtoids and scaleni B^on. 
undergo hvpertrophy, and project as tense corda beneath the integument 
of the necfe. 

The ekin and mncous mombranea nanally present the signs nf more 
or less marked cyanosis. This may acquire great intensity if the em- 
physema is complicated with bronchitis and failure of the heart (symp- 
toms of stasis). 
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Venous undulation and venous pulse occur under such circumetancee 
io the veins of the neck. Epigastric pulsation is observed not infre- 
qnently in emphysoawtoiis patients. 

Emphysema ia not always associated with dilatation of the thorax; 
indeed, it is sometimes found in the phthisical thorax. The develop- 
ment of the emphysematous cheat is dependent on the primary cause of 
the emphysema, and also upon the yielding character or the thorax. It 
follon's the loss of elastic tJbres in tlie pulmonary tissue, for the traction 

Sermanently exerted by the lungs upon the inner surface of the thorax 
iminishes with the decreasing elasticity of the pulmonary tissue. The 
emphysema is sometimes nnimteml, and in such cases the dilatation of 
the thorax will occur upon the affected side. 

Palpation generally reveals increased thoracic resistance. The costal 
cartilages, particularly the upper ones, are thickened, elongated, rigid, 
and ossified. Upon the application of the hands to the chest we can 
convince ourselves of its slight excursive capacity. Vocal fremitus may 
be distinctly diminished on account of the slight power of vibration of the 
obest- walls. The spirometer shows diminished vital capacity of the lungs. 
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The apex beat is usually not perceptible. The movements of the 
heart cannot be felt at all, or they are felt very feebly. At each systole 
we can often feel, immediately above the ensiform cartilage, a deeply- 
situated body which grows hard and projects downward. This corre- 
sponds to the lower border of the right ventricle. 

The percussion sound is often characterized by its striking loudness 
and low pitch. Over the lower posterior and lateral parts, more rarely over 
other regions, it often sounds as if an empty pasteboard box is percussed. 
Pulmonary resonance extends lower than normal. On the anterior sur- 
face of the right thorax the upper lesser (absolute) -liver dulness begins 
in the right mammary line below the eighth rib, occasionally at the 
lower border of the thorax. The movements of the lower border of the 
lung are either abolished or very slight during deep inspiration. On the 
left side the cardiac dulness has diminished or disappeared. Traube's 
semilunar space may also be diminished in height, and likewise presents 
slight or absent mobility of the edges of the lungs. On the posterior 
surface of the thorax the lower border of the lung is found at the level 
of the spinous process of the twelfth dorsal vertebra, and here likewise 
the respiratory mobility is absent or very sUght. 

Da Costa and Friedreich found that the respiratory chan^ in pitch, 
i. e.y the differences in the percussion note during inspiration and ex- 
piration, was indistinct in slight grades of emphysema, and disappeared 
in severe forms. Delafield describes a wooden percussion note, and 
Thompson states that on gentle percussion he has heard a muffled high- 
pitched note which, in doubtful cases, permits the differential diagnosis 
from miliary tuberculosis. 

Auscultation usually reveals enfeebled respiratory murmur, and 
occasionally the latter is entirely inaudible. 

The heart sounds are very feeble and occasionally disappear (projec- 
tion of the lung over the heart). The second (diastolic) pulmonary 
sound is usually intensified, indicating increase of pressure m the pul- 
monary artery. Cardiac murmurs are heard not infrequently; they are 
almost always of a systolic character, and are heard generally at the apex 
or over the tricuspid valves. 

These murmurs are sometimes anaemic, sometimes the result of 
changes in the heart muscle, particularly fatty degeneration. If the 
cardiac dilatation becomes excessive, the tricuspid, more rarely the mitral 
valves become relatively insufficient. Ganghofner has also heard diastolic 
murmurs over the lower part of the sternum and at the apex. 

The physical signs are often complicated by intercurrent conditions. 

Emphysema may last a very long time. Patients who were attacked 
by the disease during childhood sometimes attain the age of 60 years or 
more. Death takes place most frequently from heart failure, either be- 
cause the work to be performed by the heart is suddenly increased by a 
complicating bronchitis, or by reason of fatty defeneration of the cardiac 
muscle. Symptoms of stasis then develop, starting from the right heart 
and extending into the venae cavae. 

We will give a mere sketch of these symptoms, which are identical 
with those occurring in primary disease of the heart. The scene generally 
opens with oedema of the ankles, which at first disappears during the 
night, and on prolonged horizontal decubitus. The oedema soon becomes 
constant and extends to the legs. Ascites develops; diuresis becomes 
scanty; the urine is very acid, of high specific gravity, contains a good 
deal of uric acid, also albumin and casts. Then vomiting, anorexia. 
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diarrhcea, even inteatioal hemorrhagea make their appearance. Hydro- 
thorax and hydro-pericardiura develop; the dyspnoea becomes excessive; 
the sensation of a rush of blood to the head, dizziness, difficulty of bear- 
ing, and spots before the eyea testify to cerebral hvper»mia. The face 
is often swollen into an unshapely mass, is extremely blue, and the eyes 
may protrude from their sockets. 

Ir 
laro 

If the symptoms of stasis become extreme, death from suffocation 
may take place. In some cases death is the result of (edema of the 
lungs, in others symptoms of cerebral hemorrhage make their appearance. 

Intercurrent affections may be a source of great danger. Stokes bad 
noticed that an emjihysematous spot, situated at the periphery, occa- 
sionallv- ruptures and gives rise to pneumothorax. This accident is 
generally preceded by a violent eougning spell or great bodily exertion, 
but it may occur spontsneonsly during sleep. Emphysema of the skin 
may be produced also from previous rupture of the pulmonarj* tissue, 
aiid the development of interstitial emphysema of the lungs. Profuse 
pulmonary hemorrhages sometimes, though not often, are observed if 
very violent catarrh is present. Pulmonary hemorrhage is aometimea 
the result of hemorrhagic infarction, the latter being produced by the 
separation of thrombi from the dilated right ventricle. 

It was formerly taught that emphysema antagonizes the development 
of phthisis and of valvular lesions of the heart. This doctrine is only 
true in general, exceptions to it being found not infrequently. 

IV. DiACiNOsis. — Slight grades of vesicular emphysema remain un- 
recognized during life. A })robahle diagnosis may be made at an early 
stage if dyapncea, the cause of which cannot be explained, is present, 
and at the same time the pneumatometer shows extremely slight expira- 
torypresaure. 

Tiie following conditions must be considered iu making a differential 
diagnoais: 

a. Aciite dilatation of the lungs. 

The differential diagnosis oaunot always be made at the first examina- 
tion, unless there is a history of long-standing cough. The recovery of 
the respiratory affection, while the borders of tue lungs remain de- 
pressed, favors the diagnosis of emphyaema. 

d. Congenital hypertrophy of the lungs. 

In this affection, the lower borders of tlie lungs are lower than nnrnialr J 
on account of their greater volume, but they retain their respir:! 
mobility. 

c. Pnenraothorax. 
This disease is almost always unilateral, and the sounds heard on pcrN 

cussion and auscultation present a metallic nnality, which is absent ia 
emphysema. Fui'thermore, pneumothorax develops acutely. 

d. Aneurism. 
Biermer describes a case in which he miatook an aortic aneurism for 

ilmonary emphyaema. Our attentiou should be directed to abnormal 
Tascular murmurs or sounds, and to the character of the pulse. 

V. PnoflNOSis. — The prognosis is not very unfavorable, so far aa 
danger to life is concerned. Lite may be prolonged many years, despite 
the existence of a moderate degi'ee of emphyaema. The prognosis, as 
regards recovery, however, is uufavorable. 
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The pro^osis depends, to a certain exteut, upon the ability of tha 
patient to nd hioiGelf of any injuriouB influences which ms; lie actiug 
upon him. Obstinate and extensive bronchitis also ageravates the prog- 
nosis, because a greater amonnt of work thereby devolves npon the 
heart. The power of the heart muscle is an eesential element in the 
pro^osis, since its impairment leads ineritablj to symptoms of stasis. 

Certain forms of emphysema must be regarded us favorable eveuts, 
for example, vicarious emplij-aema, whicfi alone may render the respira- 
tory process possible. 

"VI. Treatment, — Prophylaxis should not be left out of considera- 
tion in the treatment of emphysema. Bronchial catarrh should be care- 
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fully treated. The patients should avoid excessive, unnecessary exertion 
in making the respiratory movements. 

Pneiimato-therapeutics constitutes the chief method of treatment of 
emphysema. As expiration is mainly disturbed, expiration into 
rarefied air seems the most rational procedure, and this view is con- 
firmed by the therapeutic results. If the patient is also suffering from 
catarrh of the finer oronchi, the inhalation of compressed air is likewiBe> 
indicated. Either the compressed sir is first inhaled, and later the pa- 
tient expires into rarefied air, or, by a combination of two apparatasee, 
both methods are carried out alternately. Two or three sittings should 
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B held daily, tlieir duration being abont ten minuies in the beginning, 
and later iiicreiised to a half or even a whole hour. 

Pneiimiitic apparatus is elassi tied as portable apparalns, and pneumatic 



Among the portable apparatiiB, the most perfect, bwt at the same 
time the most expeiiaive and leiiat portable, is Geigel and Mayr*s ratchet- 
wheel tentilator. This consists of a sheet-iron cage-veasel, within which 
a so-called ratchet-wheel, which is partly under water, may be revolved 
by means of a crank placed on tlio onteide (vide Fig. 6C, k). Within 
the apparatus, and above the ratchet-wheel, is a bell-shaped space to 
receive the air whish has been carried under water by the wheel. Both 
spaces of the apparatus are connected by the stop-cocks h'-h" " with 
the external air, the cage-like space communicating with h' and h", the 
bell space with h " ' and A " ". The cock A ', which can be unscrewed. 
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Berves to fill the apparatus with water, a gives exit to the water; when the 
apparatus contains sufficient water, it begins to flow iroia p. 

If A ■ and A " are open, A " ' and A ' closed, the revolution of the 
crank, which turns in the direction of the arrow, will force air from the 
outer cage into the bclUshatwd space, and, as the air cannot t-scape, it \a 
compressed more and more ateach revolution. If A " ' is connected with 
a mouth-nose mask (m) by a rubber tube, which by means of a valve is 
brought into communication, according as the valve ia turned, with the 
external air, or with the rubber tube, and, by means of A'", with 
the inside of the bell space, it evidently bocomea possible to inspire the 
compressed air. By continued revolution of the cmnk, the pressure of 
the compressed air may be kept at the same level, If A' and h" are 
closed, and A " ' and A "" " are opened, the air in the outer cavity will be 
pumped by the ratchet-wheel into the bell cavity. 

From the latter it may escape through A " ' and A " ". In the outer 
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Bpace, on the otTier hand, rarefaction of the air occurs, and if A ' is con- 
I nected, by a tube, with the mouth -niiisk, it becomee possible to expirtt 
' air into a' space filled with rarefied air. The degree of compression or 
I rarefaction is shown by a water-manometer, one leg of which is con- 
[ nected with the bell space, the other with the outer space. The 




column of water in the manometer is marked in centimetres, next to 
which is the equivalent in atmospheric pressure. Experience teaches 
that changes of one-fortioth to one-thirtieth of the atmospheric pressure 
Bre the most effective. 

As a matter of ooarsej a single apparatne only permits inspiration of 
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compressed air, or expiration into rarefied air. or intermittent breathing, 
if the patient is to carry out alternate breathing, i. e,. expire into rare- 
fied air and inspire compressed air alternately, a double ventilator be- 
comes necessary (Fiff. C?). This is merely a combination of two ratchet- 
wheel ventilators, whose wheels are turned by a single crank. The cooks 
A' and h" of the mantel -ah aped space in the ono apparatus are opened in 
order to produce compressed air, while in the other, the cocks A'" and A"" 




of the bell space are opened in order to produce r.irefled air in the man' 
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Waldenburg'a apparatus is of older diite but loss perfect (Fig. 68). 

This consists of two metal cylinders, the smaller of which moves up 
and down within the larger one. The outer cylinder is filled with water, 
the amount being read off upon a manometer, Tlie inner one is con- 
nected by a rubber tube with a moiith-nnsc mask, which, by means of a 
valve, may be connected with the external air, or the inner oyliudrical 
space. If the inner cylinder is standing on the bottom of the outer one, 
and weights are attaclieii to the hooks which fire connected with the top 
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of the inner cylinder, the latter will be drawn upwards and the air 
within it rarefied. If the patient breathes rhythmically into the inner 
space, he cxj)ires into rarefied air. If the inner cylinder is drawn ap as 
far a8 possible and weights placed upon its npj>er surface, the air in the 
cylinder will be compressed and can be inspired. The degree of com- 
pression or rarefaction is measured by a mercury manometer. 

The mechanical action of the air in pneumatic cabinets differs from 
that of portable apparatus, since it is not confined to the lungs, but ex- 
tends over the entire surface of the body. As a rule, only compressed 
air is employed, so that the patient inspires compressed air and expires 
into it. In the beginning, the apparatus should be used one hour, then 
one and a half to two hours. 

The oldest apparatus, viz., that of Tabarie, was shaped like a diver's 
bell. It is an ellipsoidal body, made of sheet iron, which will hold four 
to twelve people. The lower third of the cabinet is situated below the 
ground. Above the base is a horizontal perforated floor ; the doors 
open from the inside. Below is the pipe for the entrance of *air, above is 
one for its exit. The air is pumped in by means of a steam engine. If, by 
means of a stop-cock in the upper pipe, less air is allowed to escape than 
enters below, tne air in the caoinet will be compressed, the degree of 
compression being shown by a manometer. 

Pneumatic cabinets have been recently perfected by V. Liebig, Si- 
monoff, and others. 

(ierhardt recommends rhythmical compression of the thorax during 
expiration, in order to facilitate this portion of the respiratory act. This 
is done two or three times a day during twenty to thirty respirations. In 
two cases this was followed by an increase in the vital capacity of the 
lungp, but slight bronchial hemorrhages occurred, and, in one case, 
twitoiiings in the face. 

Dobell recommended the retardation of inspiration as a plan of treat- 
ment, lie constructed a mouth-piece which impeded inspiration but 
allowed free expiration, and directed the patient to breathe with the nos- 
trils closed. 

Complications and the primary diseases must be treated according to 
general principles. • 

t3. Interlobular {Interstitial) Emphysema of tlie Lungs. 

1. In interlobular emphysema the air ]>asses into the interfundibnlar 
and interlobular connective tissue, and particularly into the lymph chan- 
nels. This condition is inconceivable without previous rupture of the 
alveolar walls. It is found most frequently in the anterior parts of the 
upper lobes. 

In corpses which are undergoing decomposition, gas may develop 
spontaneously in the interstitial connective tissue of the lungs. 

The air which enters the interstitial tissue during life rarely remains 
at the site of lesion, but passes to the periphery of the lung, into the sub- 
pleural connective tissue. The pleura is raised into small transparent 
vesicles which are arranged like a rosary, and are grouped into fields 
which correspond to the boundaries of one or more lobules. The vesicles 
may be pushed along these boundaries by the pressure of the finger, thus 
serving to distinguish them from the subplenral vesicles of alveolar em- 
physema. The pleura is rarely raised into large vesicles, Bouilland 
mentions a case, however, in which the pulmonary pleura at the base of 
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the \ett lang was elevated ioto a sac, which was bo largo aa to be mistaken 
at first for tlie stomach. 

The air may also nass along the connective tissue to the hilus of tho 
laug, and thence to |be mediastinum and thecellular tissue of the neck, 
thus giving rise to subcutaueons empliysema of the neck, or even tba 
larger part of the body. 

2, Interstitial onipbyscma may follow the alveolar form, if violent 
coiieb, contioneil straining, or otber similar disturbances cause rupture 
of the atrophied walls of the alveoli. Interstitial emphysema is observed 
most frequently under the following cirenmstances ; 

a. After continued screaming. 

b. After severe coiigiiing and straining, a^ in pertussis, capillary bron- 
chitis, or lifting heavy weights. Uaultcteur collated twelve cases in 
which the condition dovi'lopcd during difficult labor. 

c. Prom stenosis of the air passages by foreign bodies, mucous, blood, 
or fibrinous exudation. This condition has also been observed a number 
of times in croup. 

li. From ulcerative procesaes in the pulmonary parenchyma, for ex- 
ample, pulmonary phthisis. 

e. As the result of injuries. Holthonse and Adams report a case in a 
chilli who was ran over without sustaining any other injuries. In this 
instance the emphysema was probably the result of excessive compression 
of the lungs, the glottis being closed at the time. In the asphyxiated 
new-born, this condition may result from the violent blowing of air 
into the larynx in nmintaintng artificial respiration. 

3. Interstitial emphysema of the lungs can rarely be diagnosed dur- 
ing life. We are only able to make the diagnosis if empbysoma of the 
skin develops, and this, as was shown by Iraube, must first appear in 
the jugular fossa. Other causes must be excluded (injuries of the 
trachea, larynx, and cesophagns). The cutaneous emphysema ia recog- 
niiipd by the swelling, absence of folds, and gloss of the skin; it is very 

' pale, of an alabaster color. The integument has a crackling feel, and 

iftcr pressure with the finger, a depression is left, which soon disap* 

pears. Compression of the largo vessels of the heart as the resnlt of 

^mediastinal emphysema may giverise to serious couditious of dyspaoea; 

WM the same time, the jugular veins become swollen, 

■ 4. As a rule, cutaneous emphysema disappears spontaneously. If 

■dyspncna is noticeable, it mav be relieved by the administration of nar- 

"■Totica. which, at the same time, moderate the cough, and thus prevent 

mewed entrance of air. 



4. Pithnonary AleUftanis. 

{Collapstt of the hunffs. Apncuma/onis.) 

I. Etiology.— Atelectasis signifies disappearance or diminution of 
the amount of air in the pulmonary alveoli. It may be divided etio- 
logicaliy into four forms, viz., oon^tutal, obstruction or absorption, 
compression, and mamsmic atelectasis. 

Congenital atelectasis ia not a newly developed condition. Before 
Klarth the lungs are atelectatic, and are not distended with air until the 
■iMginning of respiration. If the mechanism of respiration is disturbed, 
■^"'iro or less e.ttensive portions of the lung remain nndilated. This is 
seived not infrequently in feeble and prematurely delivered children. 
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partly as the result of weakness of the respiratory muscles, partly from 
diminished irritability of the respiratory centre in the roedului. Abnor- 
mal conditions during labor (too rapid or prolonged labor, compression 
or torsion of the cord, narrow pelvis, forceps delivery, version, placenta 
previa) favor the development of atelectasis. The bronchi may be 
occluded by inspired mucus or meconium, so that the corresponding 
portion of the lung remains atelectatic. Atelectasis is often associated 
with asphyxia neonatorum. 

Obstruction or absorption atelectasis develops after occlusion of the 
bronchi, and gradual absorption of the air in the corresponding alveolar 
districts. 

Lichtheim found, by experiments on animals, that the absorption of 
air in the lungs is effected by the blood circulating in the walls of the 
alveoli. Oxygen is first absorbed, then the carbonic acid, and, finally, 
the nitrogen. 

Catarrh of the finer bronchi is the most frequent cause of obstruction 
atelectasis. It is therefore found with special frequency in the capil- 
lary bronchitis of childhood, either when it occurs as an independent 
disease, or secondarily to measles, whooping-cough, croup. It also fol- 
lows obstruction of the bronchi by blood, fibrinous exudation, and 
foreign bodies. In rarer cases, it is the result of compression of a main 
bronchus by lymphatic gland or other tumors. 

Compression atelectasis is produced by pressure upon the parenchyma 
of the lungs, for example, in pleurisy, pneumothorax, tumors of the 
pleura or lungs, pericarditis, dilatation or hypertrophy of the heart, 
tumors of the heart, aneurisms, mediastinal growths, spinal cnrrature 
associated with deformity of the thorax, meteorism, abdominal tumors, 
ascites, etc. 

Marasmic atelectasis develops during the course of long-standing 
wasting diseases. It is most frequent in typhoid fever, and is not rare 
in other febrile diseases, and in the intestinal catarrh of children. Sev- 
eral factors often contribute to its development. In febrile diseases, 
these include parenchymatous inflammation and degeneration of the 
muscles of inspiration. If there is ^reat general weakness, the irrita- 
bility of the respiratory centre is diminished, and the interchange of 
gases in the lungs is not performed effectually. Furthermore, we must 
take into consideration the protracted retention of a certain position of 
the body, which occurs so commonly in very feeble individuals. 

The great significance of an uncnanged position of the body, is recog- 
nized in that form of atelectasis known as physiological atelectasis. If 
the lower borders of the lungs of healthy individuals, who have slept on 
the back for some time, are auscultated in a sitting position, and, at the 
same time full inspirations are taken, we will veryoften hear a few- 
fine r&les during the first three to five inspirations. This is evidently 
explained by the fact that the lower posterior portions of the lungs take 
very little part in respiration while the individual is in a deep sleep and 
in the dorsal decubitus, so that the air partly disappears from the alveoli, 
and the alveolar walls come into apposition. When the alveoli are 
refilled with air by the deep inspirations, their walls are separated from 
one another, and the fine rales are thus produced. 

II. Anatomical Changes. — Atelectasis rarely extends over an 
entire lobe or lung — ^it is usually lobular. In congenital atelectasis, the 
base of the lungs is most frequently affected, then the anterior lower 
border and the lingual process of the left lung, rarely the apex. In 
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obstruction and raaraamic atelectasis, the lower posterior portiotia of tlio 
lungs are aSectei] most frequently. It sometimes appears as a stripe. 
abunt five cm. broad, extending upwards along the spine, and erownig 
narrower towards the apex. The site of compreeaion atelectasis uepfiida 
upon the cause in each individuiil case. _ 

Atelectatic foci are almost always situated at the jieripheryof the 
iuug, rarolv iu the intorior. Those following occlnsion of the bronchi 
are generally wodged-shaped, with the broad oaae situated at tho surfoco 
of the lung. 

Ateleotatir parts of tho lung are depressed below the general surface. 
They are irregularly angi'.lar. following the peripheral boundaries of 
several lobuli. Their aurfaco is nsually uneven; their color may be 
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brownish red, bluish-red, or pale-grav (particularly in compression 
atelectasis). If tho lungs are distended with air through a large bron- 
chus, the depressed portions rise to the level of the remainder of the 
lung. They assume the normal color unless the parts have become con- 
gested. In such an event, they have a brick-red or cinnabar-red color. 

The unaerated parts feel hard, do not crepitate, are flaccid but uot 
brittle, occasionally leathery and tough (particularly in compression ate- 
lectasis). Pressure does not express air-bubbleB, but at the most a serous 
or sero-bloody fluid. In obstructioQ atelectasis, mucous, purulent, or 
cheesy secretion may be squeezed out of the bronchi, 8mall piecos of 
atelectatic lung sink in water. 

Atelectasis is often complicated with hypersemia, so that tho tiaaue 
icqnires a bright-red color ( earn ideation ) . Serous fluid may then ac- 
fnmulate in the alveoli, and themrts then loolc and feel like the splenic 
inlp (fiplenization). Fiuiilly, inflammatory changes develop in the alve- 
Eli. Bartels and Ziemssen showed that atelectasis often precedes pneu- 
Tnonic and broncho-pneumonic cliangca. Atelectatic spots are often 
tarrouniledliv emphysematous portions. 

Further plianges occur oven if the atelectasis is uncomplicated, Aflor 
pk time, the atelectatic parts can no longer be filled with air from tlie 
I'lironchus. Hokitansky found fatty degeneration of the alveolar epithe- 
Sinin and proliferation of the inleralveolar and interfundibular con- 
'ective tissue. In tho atelectatic portions of the lungs of children 
'ho died thirtv-aijt to forty-eight iiours after tracheotomy in croiiii, 
'alzer found dilatation of tlie interlobular and perilobular blood-resscl^. 
ifittratiou of tho tisauo with a hnmngeneoua, amumiuoid uiudation. fill- 
-.jg of tho alveoli with white biood-globulea and desquamated epithelial 
eella, and particles of dust within aud without the alveoli (probably aspi- 
rntod through the tracheal canuln). Balzer evidently had to deal, not 
irith puro att'lectasis. but with beginning broncho-pneumonia. 
' There are often changes in the circulatory channels. In congenital 
itelocta^is. tho foramen ovale and ductus Botalli are usually patent, and 
"k right heart dilated. Gerhardt attributes thrombosis of the cerebral 
_imises to circulatory disturbances in the domain of the right heart con- 
sequent on atelectasis. Thrombosis of the right heart lias also been 
observed. The right heart is also dilated, us a general thing, in uuquiR'd 
Atelectasis. 

III. STMrrOMs. — This condition produces disturbances in the pulmo- 
narv interchange of gases, UDless the extent of the affected parts is so 
flligot that their function may be assumed by adjacent parts. 

The existence of congenital atelectasis should bo eiiK>ctod if tho 
ildroii are apparently still-born. They breathe suijerficially, lie very 
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2uiet, whimper very softly, do Bot take the breast, or soon cease nursing. 
f these symptoms increase in severity, the face becomes pale-gray and 
livid, the pulse very frequent, the sensorium clouded, and death from 
suffocation occurs, often preceded by twitchings or convulsions. The 
symjptoms are those of increasing carbonic-acid poisoning. 

Objective changes in the respiratory organs are found only when the 
atelectasis is widespread. We then notice inspiratory retraction of the 
chest, particularly in the upper and lower parts of the thorax. If the 
atelectatic portions attain a circumference of four to six cm., and a 
thickness of at least two cm., gentle percussion may give rise to diil- 
ness. Bronchial breathing and increased vocal fremitus, even increased 
bronchophony may be present. 

The symptoms of acquired atelectasis are the same in kind as those 
of the congenital form. In addition, the development of the process is 
preceded by the occurrence of crepitant rAles. It is especially character- 
istic of atelectasis, when dulness and crepitant r&les disappear on taking 
full breaths, and changing the position of the body. 

If the air in the atelectatic portions is merely diminished in amount 
and has not entirely disappeared, a tympanitic note will be produced on 
percussion (from diminished tension of the lung tissue). 

Extensive atelectasis is usually followed by changes in the circulatory 
apparatus. Cardiac dulness is increased on the right side, and the dia- 
stolic pulmonary sound is intensified (signs of stasis in the pulmonary 
artery). 

IV. Diagnosis. — The recognition of pulmonary atelectasis is not 
easy, even if the process is extensive. The diagnosis depends on the 
demonstration of respiratory disturbances, associated witn absence of 
air in the pulmonary parenchyma. 

The disease is differentiated from pneumonia by the changes in the 
percussion sound on change of position and after deep inspirations. In 
addition, consonant rdles are almost always heard in pneumonia. 

In hemorrhagic infarction, we also find crepitant rdles and perhaps 
dulness, but a bloody sputum is expectorated; and, in addition, the eti- 
ology differs. 

Compression atelectasis is readily mistaken for pleurisy; but in the 
latter we usually find a linear boundary of the dulness, and, moreover, the 
vocal fremitus is diminished. 

* V. Prognosis. — Apart from the extent of the atelectatic districts, 
the prognosis depends upon the causes of the disease. In congenital at- 
electasis, it is especially unfavorable if the infant is feeble and prema- 
turely born, or if the ** besoin de respirer '' has been very much dimin- 
ished by the pressure of a narrow pelvis, or of the forceps during 
delivery. Congenital atelectasis often persists for many weeks. Koest- 
lin described a case in which congenital atelectasis of an entire lung was 
found in an autopsy on a young man of 22 years. 

The prognosis of acquired atelectasis likewise depends upon the pri- 
mary affection. 

VI. Treatment. — The prophylaxis of acquired atelectasis includes 
the modern treatment of feorile affections which endeavors to prevent 
weakness of the respiratory muscles, and depressed irritability oi the re- 
spiratory centre. Furthermore, the position of the body of very feeble 
patients should be changed hourly. 

In congenital atelectasis, the mouth and air-passages should be 
cleared of mucus or meconium, and artificial respiration instituted. 
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The infant should be taken frequently from tho bed and made to cry. 
Vigorous inspirations may be produced by placing the child in a wai m 
bath, at the same time douching the chest with cold water. Stimulat- 
ing baths of wine, calamus root (300. iufueod in 2 litres of water and 
added to the bath), and valerian are also indicated in feeble children. 

In treating acquired atelectasis, we must first endeavor to remove its 
cause. The position of the patients must be changed frequently, and 
deep inspirations produced by warm baths and cold douches. Juergen- 
sen recomiiiends the application of the douche lo the occipital region 
over the medulla oblongata. 

5. HypoHtaxis of the Lungs. 

I. Anatomical C'hasge3. — Pulmonary hypoBtasis may develop 
whenever a certain position of tho body is retained for a long time, and 
the vigor of the heart's action is diminished. Both those factors aid in 
the development of stasia of the circulation in the dependent parts of the 
lung. 

The condition always begins with venons congestion and capillary 
stasis, the affected parts assuming a dark-blue to black-red color. 
The cut surface discharges, on pressure, a large amount of sticky, bloody 
fluid. Under the microscope, the vessels in the walls of the alveoli are 
found distended with blood, and sinuous in places. The slow circula- 
tion exercises a noiious influence on the walls of tho vessels and makes 
them permeable. The venous hyperaemia is soon followed by transuda- 
tion into tho alveolar spaces. At the same time the alveolar epithelium 
swells and is partly desquamated. White and red blood-globules, which 
have passed through the walls of the vessels, are also mingled with the 
fluid contents of the alveoli. The microscopical ajipearances are very 
siniihir to those of catarrhal pneumonia and cannot always be differen- 
tiated anatomical ly. It differs genetically from catarrhal pneumonia, 
inasmuch as it is always the result of purely mechanical cao.^es, and dif~ 
fers clinically in its apyrexial course. The lungs are now inBltrated 

. with fluid to 8 greater extent than at the period of venous congestion; 

L they are heavy and flaccid. This condition has been improperly termed 

t hypostatic pneumonia. 

I Hypostatic changes are associated not infrequently with atelectasis 

^aud pulmonary oedema. Pneumonic changes also occur as secondary 

KproccBSGS under certain conditions. 

The posterior inferior parts of the lungs are affected most frequently; 
jre rarely it is observed only on one side. 

II. Etiology. — The most freciuent causes of the prolonged retention 
01 one position of the body and ot weakness of the heart are febrile in- 
fectious dise.ases, particularly typhoid fever. Hypostasis may also fol- 
low joint diseases, paralysis, and fracture of the bones, if the patients 
are compelled to retain a certain position of the body, or are enfeebled 

L from other causes, especially from old age. Furthermore, pulmonarj' 
I hypostasis also develops not infrequently during a prolonged deatli- 
|«truQ:g]e in anv disease. 

Wu must also call attention to the fact that the occurrence of pulmon- 
Lary hypostasis is favored by certain auxiliary factors, which impair the 
■ respiratory movements, anJ thus affect the pulmonary circulation (pleu- 
Iritic adhesions, spinal and thoracic dL-formities, elevated position of tho 
■diaphragm as the result of tympanites, ascites, or abdominal tumors). 
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It must also be remembered that the weight of the body impedes respi- 
ration when the body is kept in one position. 

III. Symptoms. — The symptoms of pulmonary hypostasis are readily 
overlooked during life, and the objective disturbances may be very 
slight. 

Attention is often attracted by accelerated breathing, cyanosis, and 
increasing apathy (carbonic acid narcosis). Cough may be absent; in 
other cases the patients expectorate a mucous, muco-punilent, or even 
bloody sputum. The temperature of the body is unaffected, so long as 
inflammatory complications remains absent. 

The percussion sound is slightly dull and tympanitic over the 
hypostatic portions of lung. The respiratory murmur is feeble, and fine, 
non-consonant r&les are heard. If the fluid in the alveoli has increased to 
such an extent as to exclude the air over a considerable area, the physical 
signs of inflammation of the lung will make their appearance, viz. :" dul- 
ness, bronchial breathing, consonant rdles, increased vocal fremitus, and 
broncho])hony. In such cases, hypostasis and pneumonia cannot be 
differentiated clinically, particularly if the case has not been followed 
from the beginning, and if the primary affection has given rise to febrile 
movement. 

Pulmonary hypostasis may develop within a few hours and disappear 
with equal rapidity. It sometimes lasts for many days or even for 
weeks. 

IV. Diagnosis. — Pulmonary atelectasis is distinguished from hypo- 
stasis by the fact that the former disappears more rapidly after changing 
the position of the body, but a positive differential diagnosis cannot be 
made in all eases. 

In pneumonia, the phenomena of consonance predominate, as men- 
tioned above, but here also the diagnosis may present insoluble difficul- 
ties. 

In oedema of the lungs, dulness is rare, and the rdles are diffused more 
widely over the lungs. 

V. Prognosis. — This is grave on account of the etiology of the affeo- 
tion. The weakness of the heart is apt to become excessive, or the 
hypostasis is followed by secondary inflammation of the lungs, whicii 
proves fatal. 

VI. TuEATMENT. — The position of apathetic patients or those who 
are motionless in bed from other reasons, should be changed every two 
hours. Ileart-failuie is best prevented in febrile conditions by the use 
of antipyretics and baths, and by large doses of alcohol. Stimulants are 
sometimes indicated, for example, Ij, Acid, benzoic, 0.3; camphor. 
tritae, 0.05; sacch. alb., 0.5. M. f. p., d, t. d. No. x. S. One powder 
every two liours. IJ Liq. animon. anisat., 10.0; gtt. v. every one to two 
liours. IJ Moschi, 0.1; sacch. alb., 0.5. M. f. p. To be taken every ' 
hour. 

6. (Edema of the Lungs. 

I. Etiology. — Pulmonary oedema is the term applied to fillinff of the 
alveoli with serous transudation. It is associated with OBdematous in- 
liltration of the interstitial tissue. According to some writers, the latter 
condition occurs occasionally as an independent disease. 

The development and duration of pulmonary oedema may last either 
several hours or several days (acute and chronic oedema). The oedema 
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may be confined to small portions of the lung, or it may extend over an 
entire lung and even to both lungs. 

(Edema of the Innga rarely occurs as an acute idiopathic anil inde- 

Seudeut disease. This has been observed after the ingestion of cold 
rinks, drenching with cold water, and catching cold from siiddi'ii 
changes in temperature. In one case, Struempell was unable to find 
any cause. It is doubtful whether, under aiicli circumstances, we do 
not have to doal with inflammatory and not with purely transndativo 
changes; in other words, we suspect that the condition in qnestion is a 
rare form of serous pneumonia m which a coagulable esudatioa is not 
deposited within the alveoli. 

There is no doubt of the inflammatory character of that form of 
circumacribod cedeina which is fonnrl in the immediate vicinity of in- 
flammatory foci in the lungs (croupous pneumonia, abscess, neoplasm, 
etc.). It constitutes, to a certain extent, the prolongations of tlio in- 
flammatory process, in whiiih exudation of fluid from the vessels still 
takes place, out migration of wiiite blood-giobules does not occur. 
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l)een held that arterial congeslion of the lungs snmetlmes gives rise tg 
.lt>ma. Iiut this view hm beun property contra<licted. The uccurreuoe of col- 
Ltleral osdema or the lungs is also more than doubtful. 



In the large majority of cases. cBdenm of the lungs is a complication 
other diseases, and is the result of stasis in by far the largest propor- 
tion of cases. Cohnheim and Welch proved experimentally that i)a- 
ralysis of the left ventricle, which olTera insurmountable obstacles to the 
oirculation of blood from the intact right heart, always furnishes the 
condition necessary to the development of pulmonary sdema. Snch 
dtasis oidema is extremely apt to develop during the death etnig^Ie 
;onal pulmonary ledema), when the left heart has ceased to contract 
ile the right ventricle is still acting. Its development is also favored 
changes in the heart muscle, whether the result of valvular lesions, 
les of the (lericardinm or coronary arteries and renal diseases, or of 
and infection. Diseases of the central nervous system luuy also 
live rise to oedema of the lungs by interfering with the heart's atrtion. 

Stasis ctMlema also includes the h},-po8tatic form observed in feeble 
individuals, who have retained the same position of the body for a long 
time. If the patients have remained constantly on one side, the codutns 
generally involves the corresponding lung; in protracted dorsal decubi- 
* 18, the (udeniu is bilateral. 

Pulmonary rodema is sometimes the resnlt of morbidly increased per- 
lesbility of the blood-vessels, a« was proven experimentaHv by Oohn- 
eim and Lichtheim, in animals whose blood was nmderej poorer In 
Ibnmin. In man, thi^ is obson'etl in many cachectic conditions 
|Bright's disease, cancer, phthisis, etc.). 

Tulmonarv cedeina sometimes occura as a sort of isdema ex vacuo. 

Itfao alveoli being in the same condition as the skin during the process of 

"lipping. ThU category includes the variety which develops in stentAJs 

it tlie air pai^sagus by foreign bodies, fibrinoua exudation, etc. We are 

inclined to iuclude in this clans the mdema which follows the iu- 

ition of irreapirable gases, for example, carbonic oxide, although 

mo authors attribate it to increased permeability of the walls of the 

acls. 

II. AsATOMiCAL Changks. — If the mdema is general, the volume of 
lungs is increased; they appear swollen, and collapse very little or 
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not at all. They have a peculiar spongy feel^ and the pressure of the 
finger leaves a more or less deep groove, which disappears more rapidly 
in acute than in chronic cedema. The lungs are oiten extremely pale 
and have an almost transparent appearance. 

The cut section discharges a profuse, thin, finely frothy fluids with 
which not alone the alveoli, but also the bronchi are partly filled. The 
fluid is sometimes watery, sometimes of a rosy color, sometimes mixed 
with considei-able blood. In jaundiced bodies it may have a yellowish 
color; in cases of heart disease and brown induration of the lungs it has 
a brownish tinge, and in deeply pigmented lungs it is blackish. 

The frothy character of the fluid is an important point in the ana- 
tomical diagnosis, because fluid not infrecjuently passes into the alyeoli 
after death, but is naturally destitute of air. 

As a result of oedema^ the tissue of the lung sometimes becomes very 
brittle. 

III. Symptoms. — The result of oedema of the lungs is a disturbance 
of the pulmonary interchange of gases which may increase to suffoca- 
tion. 

Bespiration is accelerated and difficult as under other similar condi- 
tions. The signs of cyanosis become visible upon the skin and mucous 
membranes. If the carbonic-acid poisoning becomes excessive^ the sen- 
sorium becomes clouded, the face assumes a leaden grav color^ somno- 
lence is produced. Twitchings occur in individual muscles or in groups 
of muscles, and finally death from suffocation. 

As a rule, expectoration becomes very profuse with the development 
of this affection. The sputum is thin, frothy, watery, of a light 
yellow color, or rosy from the admixture of red blood-globules, more 
rarely mingled with streaks of blood. It contains albumin, a small 
amount of mucin, a few pus-corpuscles, red blood-globules, and swollen 
alveolar epithelium cells. 

Fltiischer found a not iiiconsiderable (quantity of urea in the sputum of a 
patient who was also suffering from renal disease. 

As a rule, the profuse expectoration does not continue long, as the 
muscles grow weak, and the secretion remains in the air passages. ' This 
evidently increases the danger. At the same time a peculiar rattling is 
heard in the chest. Coarse r&les are also formed in the trachea, and are 
often the sign of impending dissolution. 

On auscultation, fine crepitant rdles are heard, which are produced 
during inspiration by the tearing of the alveolar walls from the fluid. 
But as the bronchi are almost always filled -with fiuid, we usually find 
widespread and extremely profuse moist rdles (coarse, medium-sized, and 
fine). The rdles are clear, but not consonant, and usually conceal the 
respiratory murmur. 

Percussion either reveals no change, or the percussion sound is lower 
than normal and slightly tympanitic. 

If the fluid in the alveoli loses all the air contained in it, dulness, 
bronchial brejithing, and increased vocal fremitus may be produced. 

IV. Diagnosis. — The recognition of pulmonary oedema is usually 
easy if the affection is not very circumscribed. The diagnosis is rendered 
positive by the profuse expectoration of a chiefly serous sputum with the 
signs, described above, of a collection of fiuid within the pulmonary id- 
veoli. 

V. Prognosis. — The prognosis is always very serious. (Edema of the 
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lungs in iteelf k a dangerous dUease, and in addition the causes of tliiy 
diaeaee are oftpn of sucli a grave nature tliut not mtich can be exp«'ctod 
from treatment. If death oocnre in a short time — ulmuet in an ajioplco- 
tiform manner — the condition has been termed serous apoplexy of the 
lungs. 

VI. Teeatmbnt, — Great attention shoulil be paid to nrophjlaxia. 
The vigor of the heart's action should be maintained in all febrile dts- 
eases, and this is best done by the modern treatment of fever. In 
Bright's disease and other alTections which are associated with loss of 
vital fluids, this loss should be diminished as much as possible. In very 
feeble iadividiials the position of the body should be frequently changed, 
in order to prevent hypostasis. 

If pulmonary a»dema hag developed, the main indication is to increase 
the vigor of the heart. Wine and stimulants f^lionld be given copiouslv. 

if the cedema is far advanced, we should also endeavor to keen tfie 
air passages free. Ex]iecto rants, combined, if possible, with stimulants, 
are advisable (acid, benzoic, 0.3; camphor, trilte, 0.05; every two hoars. 
Decoct, rad. soneg., 10,0:11^0; liq. amnion, anisat., 5.0; syr. simpl., 
15.0; one tablespocnful every two hours, may be administered). Thtf 
advisability of administering emetics is doubtful, as they increase the 
loss of power, and often prove ineffective in advanced carbonic-acid 
poiaoning. 

Derivation to the skin is often employed (alcoholic innnctions, mns- 
tard poultices, mustani hand and foot bathi^, fly blisters, dry cups, etc.). 
■ Traulic recommeitded acetate of lead internally. 

I In cedema of the lungs owing to Bright's disease, diaphoretics, diu- 
tetics, and drastics have been largely employed without any special bene- 
fit. In such cases the plan of treatment recommended above is moat 
effective. 

Venesection is an important feature in treatment. In many cases, 
however, its effects are only temporary, and it would be entii-ely wrong 
to omit, on aoconnt of this measure, the stimnlation of the hearth 



7. Catarrhal Inflammation of the I^ngs, 
(Broncho-pneumonia. Lobular Pneumonia.) 



I. Etioloot. — In catarrhal pneumonia the alveolar B{)aces are filled 
vlth fluid exudation. The disease is always secondary, and is preceded 
by catarrh of the finer bronchi. It always appears — at least in the first 
stages — in small, scattered foci, and hence the name lobular pneumonia. 

riie disease develops chiefly in children and old people, rarely in 
vigorous individuals at the prime of life. Sex appears to exert no influ- 

In children the disease is especially frequent in the second and thiid 

years of lifo, rare in the first sixth months. This is partly owing lo the 

fact that bettor care is taken of the younger iofonts, and also because 

they are free from the infectious diseases which give rise not infre- 

. quently to broncho- pneumonia. 

^ I It occnrs most freouently in the course of certain infections dis- 
^LhMscs. Wbooping-cougn and measles occupy the lirst rank, then follow 
^^vdiphtheria of the pharynx or larynx, influenza, rdthelu, scarlatina, 
^^Btmall-pox, typhoid fever, dysentery, erysipelas, and miliary tubercn- 
^^^Hbns. The complication with broncho-pneumonia depends upon the 
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character of the epidemic rather than upon accidental noxious influences 
to which the patients were subjected. 

Catarrhal pneumonia is sometimes the result of bronchitis, the dan^^er 
of this complication being so much greater the finer the bronchi which 
are affected. As a matter of course^ the causes of the bioncho- pneumo- 
nia are then the same as those of bronchitis (vide page 203). 

Feeble, anaemic, scrofulous, and rachitic children are most liable to 
it, likewise those who live in dustjr, poorly-lighted, crowded apartments. 
Bronchitis and broncho-pneumonia develop not infrequently during den- 
tition. The number oi cases increases during cold and changeable 
weather (January to April). 

Foreign bodies in the finer air passages may give rise to capillary 
bronchitis, and then to broncho-pneumonia. A single attack leaves be- 
hind a tendency to relapse. 

Different views are entertained concerning the relation of capillary 
bronchitis to broncho-pneumonia. Some writers assume a direct propa- 
pfution of the inflammation from the bronchial mucous membrane to the 
^>'alls of the alveoli. V. Buhl believes that inflammatory products are 
jisr)irated into the alveolar spaces from the finest bronchioles, and then 
])roduce secondary inflammation. By others, atelectasis was assumed as 
tho connecting link between capillary bronchitis and broncho-pneumonia. 
According to recent views, however, inflammation occurs only when 
inllamination-producers have been present. Atelectasis in itself does not 
]L:!:ive rise to inflammation, but it favors, perhaps, the spread and devel- 
opment of the inflammation-producers. 

The nature of the inflammation-producers is still in doubt. In 
our opinion they consist of bacteria, so that catarrhal pneumonia 
sliouJd really be included among the infectious diseases. Buhl, Wyes, 
and others have demonstrated colonies of bacteria in broncho-pneumo- 
nic j spots. The same bacterium has not been found in all cases. On 
the contrary, the disease seems to be produced by very different schizo- 
niycetes, which are in part specific of the individual infectious diseases. 
AVe are also inclined to think that, in *' foreign-body pneumonia,'* the 
forei<rn body does not act per se, but rather in its capacity as carrier of 
bacteria. \Ve would call attention to the fact that this form of the disease 
is not infrequent in infectious diseases, as the result of the entrance 
of buccal secretion and debris of food into the air passages of apathetic 
and fooble patients. It has been acknowledged that a cold is not with- 
out influence upon the development of pneumonia, but it should not be 
regarded as a directly noxious influence, but rather as one which favors 
the entrance of bacteria. 

II. Anatomical Changes. — Catarrhal pneumonia occurs almost 
always in circumscribed spots, the number and size of which are liable 
to great variations. They vary in number from a few to more than a 
hundred, and in size from that of a pin's head to that of a walnut. If 
the foci are in close proximity they may finally coalesce, so that the 
originally lobular disease is converted into a lobar disease. 

As a rule, the foci are situated peripherally, extending close under the 
pulmonary pleura. They are found exclusively, or at least in greatest 
numbers, in the inferior posterior j)ortions of the lungs. They some- 
times form a continuous streak which begins at the base of the lung 
next to the spinal column and, growing gradually smaller, extends along 
the spine towards the apex. The spots of inflammation are very often. 
bilateral. 



The leaJon is easily TecogniKed. On ]iaIpation from tlio oulaiJe, tlie 
liiTig appears infiltrated witli firm nodiilea. Upon section these present 
M hluian-red or browuish-red color, are entirely empty of air. have u 
iiuifarm BmofltJi, shining surface, and sink in water. Air cannot be 
blown into the foci through the bronchi. 

The bronchi which enter the foci contain mucous, pnrifomi, or 
elightl? thickened secretion, which can be expressed not infrequently 
from the bronchi ia the shape of a sausage. The bronchial mucoua 
membiaue is generally reddened, loosened, awollen, occasionally ecchy- 
motic. The lumea of the bronchus ia Eometimea dilated cylindrical ly. 

In addition to ths broucho-pueumonia. we often find atelectatic and 
acutely dilated Bpots. The dilatation affects ohieHy the anterior median 
borders and the anterior surface of the npper lobes. 

The pleura ami bronchial glands almost always take part in the in- 
Sammatjon. Upon the pulmonary pleura are found ecchymoses and 
membranes ; serous and purulent effusions into the pleura] cavity are 
Tery rare. The bronchial glands are swollen, succulent, and hypenEmic, 

Traube eJiowed that tlie pulmonary changes which follow section 
of both pneumogastrics in animals are the result of catarrhal iufiiim- 
mation. Friedlaender found that thia change b(.'gjns with serous in- 
liltration of the _pulmonary alveoli, in consequence of which the alveo- 
lar epithelium la swollen and loosened. Then follow inflammatory 
changes: dilatation of the blood-vessela, emigration of white blood-glo- 
bules, and their entrance into the interstitial connective tissue and the 
alveolar spacea. According to Drcschfeld, the nuclei of the alveolar 
onitbelium undergo proliferation from the beginuing, so that the epi- 
tiielinm pl^s an active part and the process begins with inflammatory 
changes. Jnergensen and Schueppel produced catarrhal pneumonia in 
rabbits by causing them to inhale irritating gases (chlorine, ammonia). 
Similar olianges may be produced in man by the inhalation of the Tapor 
uf irritating acids. 

In the catarrhal pneumonia of the human lung, the alveolar spaces 
lire friund filled with swollen alveolar epithelium cells, which are partly 
{.Tiinular and fatty, and with white and a few red blood -globules ; the 
pulmuiiary capillaries are dilated and sinuous, and the interstitial tissue 
iH infiltrated with round cells. In a case of resolving inflammation, 
Cornil observed that the elastic fibres in the interstitial tissue were un- 
usually broad, swolli'n. and rL'fractile, presented irregular transverse 
projections, and broke rea<lily into small sections (Schwalbe noticed 
tiimilar appearances in the clastic fibres of the ligameulnm nucbffi; these 
were produced aitificiiilly by maceration in chromic acid). 

111. Symptoms.— As a rule, the clinical history of catarrhal pnenmoniB 
is very vague. This is easily understood if we remember that the process 
is neually n oompliciition of other diseases, particularly t.lie infeiilious 
diseases, wliiith attinct the chief attention. Moreover, thii changes in 
the lungs prodiiowl by the catarrhal inflammation are often very slight, 
and though it may not be ditficnlt to recognize an existing bronchitis, 
the coinjilicjiiing pneumonia may be overlooked by the most carefol 
diagnostician, 

Broncho-pnenmonia may be either acut« or subacute, the former run- 
ning a febrile course in one to four weeks, the latter presenting rumis- 
eions and exacerbations and lasting much longer. The pneumooiit o£ 
laeasles is usually acute, tliat of whooping-^ough is subacute. 

According to Hiemssen, the temperature in simple bronchial catarrh 
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rarely exwods 30.0° C. eo that higher tempenitare« which last forsevrrat 
days favor the view of a coiuplic&tion with catarrhal pneomonio. Thai 
fcter presents no ilJetiiict type. Ab a rule it is remittent, the lower 
tomiKrrattire appeuring usually in the morning. Defenreeceace occun 
gradually (vide Fig. iC). 

The frequency of the palse increases with the temperature of th* 
body and, in children, not infrequently passes beyond two hnixIreU Ixgiu 
ill a nyaute. The respiratione are also increased in frequency •im] oci:*- 
eionally number nearly one hundred in a minnte (combination of febrile 
influences and of disturbance of respiration by the inflamed lung). An 
important feature is the production of pain on coughing and bmsthiag. 
, since this is rarely observed in simple bronchitis. The little patient* 




ory on coughing or distort, the features ; palpation of the thorax also pro- 
duces pain. The respiratory movementa are irregular and jerky, expira- 
tion is often groaning or moaning, and speech is likewise short and inter- 
rupted. These symptoma must oe attributed to irritation of thw pleura, 
and to the pain produced thereby by incautious respiratory movementi. 

Local changes in the lungs are often absent, or are very iusigtiificant. 
and admit of various interpretations. There are frequently signs of ol>- 
jeotive dyspnoea (movemeut of the site nasi, inspiratory retraction of tha 
intercostal spaces, inspiratory deuression of the lower costal cartilages 
and tho epigastrium, etc), but these do nut constitute a a))ecif]D symp- 
tom. Increased vooal fremitus may be expected only when larger parts 
of the lung have been deprived of air, and form lobaffoci of disease; but 
it should not be forgotten that bronchitis may present temporarily tho 
conditions for increase of vocal fromitiis (occlusion of the bronchi by se- 
cretion). Dulness may be espected over peripheral foci which are more 
than five cm. in circumference and two cm. in thickness. Thedulneseia 
usnally bilateral, and extends in a stripe along the spinal ooluuni. Dis- 
tinct dulness is often absent, btit there may be a tympanitic percuasioa 
sound, which is the result of relaxation of the pulmonary tissue, in con- 
8e']uence of occlusion of tbe finer air passages, and beginning collapse of 
the lungs. An increased feeling of resistance should be carefully looked 
for on palpatory percussion. 

The auscultatory signs demand an experienced oar. When other 
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mothorla of exaiuination give negative results, pneumonia may often be 
reoogTiized by tbe clearness and conaonance of the riles. Over larger 
sjiotsof disease, we find increased bronchophony, which is especially dis- 
tinct during the expiratory groaning or crying of the little patient. 
Finally, bronchial breathing is heard over large infiltrations. 

As a rule, no sputum will be observed, because it is generally swal- 
lowed by children and old people. In other cases it is muco-puruleut, 
occasionally streaked with blood. 

If the disease ends in recovery, the fover subsides, the appetite reap- 
pears, and tbe local changes graduallydiminiah. Underceiiain circum- 
Htancea, several week$ may elapse before this takes place. Sometimes 
pneumonic foci may disappear while others are forming iu other places • 
(subacute form). Death mav restdt from increasing emaciation and ex- 
haustion, or from heart failure if the temperature is very high, or 
finally from carbonic-acid poisoning and suffocation. In the latter event, 
the skin grows pale, the mucous membrane livid and leaden gray. Tbe 
sensoriuni is ohtunded. twitcbings occur in the faie or limbs; Cheyne- 
Stnkea respiration bccoines noticeable, and Unally the respirations 
cease . 

Id subsequent sections we will discuss tho terminations in phthisis, 
miliary tuberculosis, abscess, gangrene, interstitial connective-tissue pro- 
liferation, and retraction of the lungs. 

Complications sometimes arise. Herpes, sudumina, purpura, ecthy- 
ma, furuncles, and gangrene have been onserved upon the skin. Noma 
has also been mentioned. Attacks of laryngeal dyspncEa sometimes de- 
velop, and are attributable to catarrhal swelling of itje laryngeal mucous 
membrane. Croup and diphtheria may occur secondarily. Slight albu- 
minuria ia usually of a febrile character, but Miuot rejiorts cases of pa- 
renchymatous nephritis and attacks of hsBmoglobinnria. Pleurisy with 
effusion and pericarditis have been observed occasionally, endocarditis 
and meningitis more rarely. Pneumothorax, interstitial and subcu- 
taneous emphysema have been described, also epistaxis and otitis. The 
fatal termination is sometimes accelerated by obstinate diurrha^ and 
vomiting. 

IV. DiAuxosis. — A prnbuble diagnosis can alone bo made in many 
cases of catarrhal pneumonia. If iufiltratioti of the lungs Is demon- 
strable, we must differentiate it from croupous pneumonia, phthisis, and 
atelectasis. 

It is distinguished from fibrinous pneumonia by its occurrence on both 
sides, the demonstration of multiple small foe*, the absence of a cyclical 
course and of the rusty sputum. The differentiation from pulmonary 

fhthisis is effected by an examination of tho sputum for tubercle bacilli. 
II atelectasis, the symptoms arc not infrequently of a temporary charac- 
ter, and may often \ie made to disappear by changing the position of the 
patient and securing deep inspiration. 

V. Pkoososis. — The prognosis is always grave. ' In crowded hos- 
pitals for infanta the mortality is sometimes frightful. 

Vallsiix lost 127 patients out of 138; Bouchnt, Ti out of 55. Even 
under favorable circumstances, the mortality averages from thirty-three 
to thirty-six per cent. 

The factors to he taken iuto consideration in prognosis are : Extent 
of the inflammatorv changes, height of the fever, constitution, age, and 
primary disease. In the first six months of life — in which the disease is 
rare — the mortality is very high. As a general thing, the pneumonias 
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following pertussis and small-pox are graver than those following 
measles. 

Among the unfavorable individual symptoms are signs of carbonic- 
acid poisoning, Cheyne-Stokes respiration, and great freouencj of the 
respirations (50-70 per minute) in apyrexial conditions wnen the local 
symptoms are unchanged. 

VI. Treatment. — The prophylaxis is in great part the same as that 
of bronchitis. If catarrhal pneumonia has developed, the patient should 
be placed in a roomy, bright apartment, which can be aired through the 
adjacent room. The temperature of the room should be kept constantly 
at 15° R. The air should be kept moist bv placii)g vessels of water on 
the stove, inhalation apparatus or spray. I'he patients should be bathed 
morning and evening (2G° R.) for fifteeen to twenty minutes. In addi- 
tion, good beef-tea, milk, eggs, and wine (^1 tablespoonful every hour) 
should be given. If tlio fever is high, we may give antipyrin (l.Q-2.0 to 
50.0 of lukewarm water as an enema). Less certain effects are obtained 
from quinine, salicylic acid, benzoate of soda, kairin. Warm poultices 
are serviceable in severe pains in the chest. If numerous rdles are 
heard, we muy give expectorants, under certain circumstances emetics 
(vide page 219). If signs of carbonic-acid narcosis develop, we should 
give a warm bath, and apply a stream of cold water to a point 
readily found immediately beneath the occii)ut, and from which, as 
Juergensen showed, deep, almost dyspnoeal inspirations mAj be pro- 
duced. Cold douches to the anterior chest- wall, while the patient is in 
the warm bath, also act in a similar manner. The children should be 
carefully watoiied during convalescence, and later should be sent to the 
country. 

8. Fibrinous Inflammation of the Lung. 

{Fibrinous Pneumonia. Croupous Pneumonia). 

I. Etiology. — Fibrinous pneumonia leads to the formation of a 
coagulable exudation, rich in fibrin, which fills tiie alveolar spaces and 
drives out the air. It always appears in large foci, so that extensive 
portions of a lobe, an entire lobe or lung is affected (lobar pneumonia). 
The inflammation is rarely confined to the alveoli, but the finer bronchi 
are almost alwavs attacked bv the fibrinous inflammation, and in rare 
cases this extends even to the larger bronchi. 

Tlie term croupous pneumonia is used by many physicians Instead of fibrinous 
pneumonia. We oelieve, witli Virchow, that the former term should be applied 
only to tliose inflammations of tlie lung which develop as the result of laryngeal 
croup. 

A strict etiological distinction should bo made between primary and 
secondary fibrinous pneumonia. 

The secondary form develops occasionally in the course of infections 
diseases, for example, typhoid fever, small-pox, scarlatina, measles^ etc. 
It is sometimes the result of malarial infection and runs an intermittent 
course. 

Secondary pneumonia also occurs in protracted, exhausting diseases, 
not infrequently as a terminal condition, for example in BnghVs dis- 
ease, diabetes, cancer, etc. 

Primary fibrinous pneumonia occurs as an independent disease. 

The views concerning the nature of primary pneumonia vary more 
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than ever at the present time. In our opinion it is an infectious diaeaae, 
whether it develops primarily or aeeondarily. Catching cold posseaaes & 
GiiUiiBl Bigoifleauce only in so far as it favors the occurrence of infection. 

The following are the arguments advanced in favor of the infectious 
character of fibrinous pneumonia: a. The disease almost always runs a 
typical, cyclical course — a characteristic which is especially peculiar to 
infectious diseases, b. The general ajniptoms are imlepoudeut of the 
local changes in the lungs, inasmuch as the fever and other signs of 
general infection precede the local changes and usually disappear before 
the latter. Thia would be inexplicable if the disease were a local affec- 
tion produced by a cold. Moreover, there ia not infrequently a great 
disproportion between tlie local and general changes, c. Tlie disease 
ordinarily occurs epidemically and endeniically. It may be said that 
the agencies which produce colds may also affect a large complex of 
people and thus leud to an epidemic outbreak, but not a few epidemics 
of pneumonia have been known to occur during the most favorable 
meteorological conditions. Furthermore, those individuals who work in 
the open air, and are moat exposed to the inclemency of the weather, by 
no means furnish the principal proportion of casea of pneumonia, a. 
After Slebs had found bacteria in the bronchial secretion of fibrinous 
pneumonia, similar discoveries were made by other oliservcrs. The most 
exhaustive researches were made by Friedlaendcr, Under the name pnou- 
mococci he deacrlbcs ellipsoidal bodies, with a length oC about 1.0 ft 
{I ;i = O.OOl ram.), and a breadth equal to one-third the length. They 
arc arranged usually in groups of two or more, and are aui mounted by a 
clear gelatinous envelope. Friedlaender obtained pure cultures, which 
assumed macroscopically the shape of a nail, and gave rise to fibrinous 
pneumonia on being inoculated in animals. Bui A. Fraenkel claims tliat 
the gelatinous envelope is not characteristic of pneumocooci, inasmuch 
as they also occur in other bacteria, for examine, those found in the 
buccal cavity of healthy individuals, and on the other hand are absent 
oooaBioiially in pneumococci. Moreover the pneumococci have not been 
studied sufficiently in all directions. 

The infectious nature of fibrinous pneumonia being granted, it re- 
mains to decide whether it may be produced by one agent alone or by 
various forms of bacilli. We believe in the multiformity of the pneu- 
monia poiaon, and when secondary fibriuous iineumonta develops in the 
course of certain infectious diseases, we think that certain bacilli which 
lie lit the basis of such diseases are depositutl in the pulmonary alveoli, 
here produce metastases, ua it were, and give rise to infiammatiou. In- 
deeil, we do not consider it absurd to believe that an agent which usually 
gives rise to another infectious disease may be deposited, contrary to the 

feneral rule, in the pulmonary alveoli and there jjroduce fibrinous in- 
ammation. From thia stanupoint we can explain the occurrence of 
pneumonia in typhoid fever, i. e.,a fibrinous pneumonia produced by the • 
schizomycetes of typhoid fever, which have not been deposited, as is 
generally the case, in the intestines, but in the alveolar spaces of the 
FungB. On the other hand, the pnonmococci may enter the general cir- 
culation and pass to more or less distant organs, producing metastasis 
and iuflammation. for example, pericarditis, meoingitie, nephritis (obser- 
vations by Salvioli, Ebcrth, and Nauwerk). 

The pneumococcus is probably received directly through the air 
8om.e authors belieTe that there are cases of Infection in which 
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the pneumococci are located only in the blood and produce general dia- 
turbances alone, while local changes in the lungs do not develop. 

Primary fibrinous pneumonia is a very frequent disease. According 
to Ilolmsen, about 4 per cent of the population of Norway were treated^ 
from 1869-1878, for fibrinous pneumonia. According to the statistics 
of four Russian hospitals collected by Bary, 3.8 i)er cent of the patients 
suffered from pneumonia. 

Holmsen snowed that the frequency of the disease varies greatly in 
different years. In Norway it was especially frequent from 1874-1876, 
so that eleven per cent of the population of Christiania and adjacent 
])arts suffered from the disease. It was noticed at the same time that 
the disease gradually spread over larger tracts of the country. 

The seasons exert a great influence on the development of the dis- 
ease. The majority of cases occur from March to May; the disease is 
observed somewhat less freq^iiently from December to February, while 
it is hardly half so f recjuent in the summer and autumn. 

Pneunomia epidemics sometimes extend over a large town, or even a 
large section of country; in some cases, we have house epidemics. The 
duration of the epidemic may be many weeks, or even several months. 
Epidemics of other infectious diseases, particularly typhoid fever, diph- 
theria, and occasionally meningitis, often prevail at the same time. It 
is especially noteworthy that in the same wa^ as there are typhoid fever 
houses, so there are also pneumonia houses, m which new cases of fibrin- 
ous pneumonia continue to develop for years. Certain observations 
seem to show that the vitality of the pneumococcus is very great, and 
Flindt states that it is retained for three years. In 1880, Kerschen- 
steiner found that one Imndred and sixty-one cases (fourteen per cent) 
of pneumonia developed among eleven hundred and fifty persons in the 
Amberg prison. In this case, Kellar discovered pneumococci in the 
xjeiling of the dormitory in which most of. the cases occurred, obtained 
pure cultures, and successfully inoculated animals. 

Sporadic cases of the disease also occur and are generally admitted 
into hosi)ital8, so tliat, while general practitioners, particularly country 
physicians, have long believed in the infectious nature of fibrinous pneu- 
monia, this view has gained ground very slowly among hospital physi- 
cians and clinicians. 

Direct causes of the outbreak of a pneumonia epidemic may sometimes 
be demonstrated. It has been known to develop in prisons, barracks, 
and hospitals, after overcrowding, bad ventilation of living and sleeping- 
apartments, uncleanliness, and improper food. The digging of sewers, 
etc., in the neighborhood of dwellings has been repeatedly mentioned 
as the cause of an epidemic. 

Every one who remains for some time in the infected locality is in 
danger of infection. Not that the pneumococci may develop from any 
decomposing mass, but that they find in such a locality favorable condi- 
tions for propagation. ^Furthermore, numerous observations favor the 
view that individuals who remain healthy may convey the disease from 
the infected spot to a healthy locality, and may there give rise to pneu- 
monia. 

A number of epidemics have been known to cease when, for example, 
troops were conveyed from unhealthy barracks to a healthy one, or wnen 
prisons were in part emptied of their inmates, and were kept in a more 
cleanly condition. In other cases, epidemics disappeared after heavy 
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rains, perhaps beo&nBe the air and the surface of the soil, which were laden 
with bacilli, were thereby plcansed. 

Tbe iittempt hae beoii made to bring pneumonia epidemics into con- 
nection with the soil water, but this theory is being abandoned more 
and more. 

As a rule, the causes of sporadic cases cannot be domonet rated. 
Catching cold is oitua adduced as a cause, but, on close questioning, it 
is usually found that the patients a.ssert more than they are able to prove. 
Novertheleas, we believe that a cold exerts an influence in certain rare 
cases, but merely by acting us an auxiliary factor in infection. 

Injury is sometimes mentioned aa a cause of the disease. Among three 
hundred and twenty cases collected by Litten, fourteen (i.5 per cent) 
were said to be connected with traumatism. Whether this contasioo- 
pncumonia ia anatomically identical with genuine fibrinous pneumonia ia 
not positively settled, but at all events it differs from it clinically in the 
fi-eonent occurrence of a bloody sputum. 

It haa also been maintained that foreign bodies in the air passages 
may give rise to fibrinous pneumonia, hut thia has been disputed. In- 
flammatory changes always remain absent when wax balla are shoved 
into the bronchi. Nor has the development of fibrinous pneumonia 
from chemical irritants been proven. 

Different views are entertained with regard to the duration of the 
period of incubation, i'. e., the perio*! which elapses between the entrance 
of the bacteria into the human body and the first gross disturbances. 
In our opinion, this period is very ahort, often lasting onlv a few houra. 
In formmg thia opinion, we rely upon those cases in which a severe 
L exposure was followed almost immediately by pneumonia. According to 
"Blindt, the period of incubation averages two days, while, according to 
rther authors, it varies from three to twenty-four days. 

Experience teaches that genuine fibrinous pneumonia is more fre- 
Ignent in males than in females (among Bary's three thousand two 
jinndred and seventy-two cases, two thousand five hundred and fifty-five 
rirere males, and seven hundred and seventeen females). According to 
^ Schramm, this relation ia reveraed in old age. 

The disease occurs at every age, but is more frequent beyond the age 
f fifteen. 



It was erroneously held, in former jeara, that Sbriaoua pneumonia does not 
'•occur in children under flvie years. On the contrary, the disease is observed not 
infrequently during infancy. 

Feeble individoals. or those exhausted hy prerious illness, old people, 
and those addicted to drink, manifest a marked predisposition to fibrin- 
ous pneumonia. 

Repeated attacks of the disease are often observed, so that a single 

attack predisposes to subsequent inflammations. One of Andral's 



tients was attacked by fibrinous pnoumonia si xteen times in eleven years, 
' " ' in which the disease appeared twenty-eight 
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^^^fe and Btisch reports a case i: 
^^^B' times within a few years. 

^^B II. Anatomical Chasbeb. — Fibrinous pneumonia is divided into 
^^^1 three stages, viz., engorgement, hepatization, and resolution. In almost 
^^^1 all cases, however, we find, upon autopsy, that all these stages arc 
^^^K |) resent, evidently because the inflammatory process neither develops at 
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course. As a rule, we can only speak of the predominance of this or 
that stage. 

In the stage of engorgement, the amount of blood in the affectcci 
parts of the lung is increased. Tliey are intensely red and increased in 
size^ and a depression remains behind after pressure with the finger. 
They crepitate very slightly or not at all on section. On pressing upon 
the cut section, a bloody, sticky, viscid fluid is discharged, which at nrst 
contains air babbles, but later is destitute of air. Small sections of the 
lung will float in water so long as the fluid contains air bubbles in abun- 
dance ; they sink as soon as the change in question reaches its height 
and the expressed fluid no longer contains air bubbles. 

In the stage of hepatization, the inflamed lung is converted into a 
firm, non-aCratefl mass. The lung tissue is not readily torn, but it is 
brittle and sinks entirely under water. Tlie cut section has a granular 
appearance, this appearance being most distinct when a side light is 
allowed to fall upon it. The granulation is much finer in children than 
in ailults, and is especially coarse in old people and emphysematous indi- 
viduals. This is owing to the fact that the individual granulations are 
fibrinous casts of the alveoli, and therefore correspond to the size of the 
latter. 

The stage of hepatization includes various sub-stages, which follow 
one anotiier chronologically as red, gray, and yellow hepatization. In 
red hepatization, the granular section of the lung has a red or reddish- 
brown color, the vessels and bronchi alone being visible as whitish 
streaks. The red color gradually gives place to a grayish-red and finally 
gray color (gray hepatization). In certain places the black pigment of 
the lung ap^)ears with extreme distinctness, especially in adults and old 
people. A section of the lung then presents a marbled appearance. 
The gray color of the diseased lung finally becomes grayish-yellow or 
yellow, pup-like in color (yellow hepatization). 

In the stage of resolution, the granular appearance of the lung is 
rapidly lost. The lung is infiltrated with a fatty, yellow, pus-like fluid, 
whicirniay be squeezed out in abundance from the cut surface (stage of 
purulent infiltration). If a piece of the lung is carefully washed in 
water and the contents of the alveoli removed, the ordinary spongy 
texture of the lung is readily recognized. But this must be done very 
cautiously, as the pulmonary tissue is extremely brittle and readily torn. 

A part of the fluid exudation is removed by expectoration, the larger 
part is absorbed by the lymphatics. An affection of the lymphatic chan- 
nels in the lung might lead, therefore, to serious disturbances of absorp- 
tion. When tlie alveoli have been freed of the exudation, regeneration 
of the alveolar epithelium takes place immediately, and the reaiitutio 
ad integrum is complete. 

The following are the microscopical changes in fibrinous pneumonia: 

In the stage of engorgement, the vessels of the alveolar walls are di- 
lated, congested, and sinuous in part, so that they project into the alveoli 
and narrow them. The alveolar epithelium cells swell up and desquamate 
in part. The epithelium cells which contain protoplasm undergo nu- 
clear proliferation. A viscid fluid, rich in albumin, exudes from the 
dilatea vessels, and emigration of white and^ red blood-globules takes 
place into the alveolar spaces. Extravasations of blood are occasionally 
met with. 

The stage of hepatization is characterized by coagulation of the in- 
flammatory product in the alveolar sjiaces. Granular and fibrillated 



Btrnctiires appear more and more among the cellular contents of the 
alyeoli and inclose the cells between them. According to Veragnth, the 
flat alveolar epithelium cells take part in the coagulation, inasmuch as 
they degenerate into a granular fibrillated maas. Feueratack does not 
confirm this statement; he noticed tliat the n on- nucleated plates un- 
dergo fatty degeneration, ^d denieii the implication of the alveolar 
epitheliam in the proceiiE of coagulation. 

At the period of red hepatization, the hyperiemia of the blood-Fessels 
persists, and at the same time they may be artificially injected. The 
nypereemia gradnally subsides, and gray hepatization develops. The 
white blood-globules then emigrate actively, and in addition, according 
to Asel Key, the cells already present in the alveolar spaces undergo 
proliferation. When fatty degeneration of the cellular elements occurs, 
the stage of yellow hepatization is produced. 

The stage of resolution begins with Ifquefaction of the coagulated 
masses, and at the same time the fatty degeneration of the cellular pro- 
ducts increases more and more. According to Feueratack, the regenera- 
tion of the alveolar epithelium is the result of a great increase in the 
number of the nucleated epithelium, these furnishing the germ of a 
new epithelium layer. According to other writers, the epithelium de- 
velops from emigrated round cells. 

According to recent investigations, pneumococci form the most im- 
portant constituent and are found, not only in the contents of the alveoli, 
but also in the finer bronchi. In one case Friedlaender found the lymph 
channels of the lung distended with them. They are found in greatest 
numbers in the period of red hepatization, in leaser numbers in the 
L stages of gray and yellow hepatization. They are usually freg, more 

^^H. rarely they are inclosed in cells. The following results were obtained 
^^Hi by Sotnischewsky, on chemical examinatioa of & pneumonic lung in the 
^^^PSbigu of red hepatization : 



.Solid substances, H.H 

Organic matters. 30.74 

Inorganic matters, 0.74 
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In additition to leucin, tyrosin, xanthin, taurin. glycogen, oholes- 

rin, and fatty acids, the watery extract contained an albuminoid 
substance, which coagulated at 55°, and differed from myosin and glo- 
bulin substances inasmuch as it was not precipitated on boiling. The 
watery extract also presented distinct peptone reaction. 

The first changes generally appear at the hilus, and the infiam- 
mation then spreads to the surface of the lung. Cases in which the in- 
dammation occurs only within the lung, and is surrounded on all sides 
by aerated lung tissue, arc comparatively rare (central pneumonia). 

The site of inflammation may be recognized almost always on exter- 
nal inspection of the lung. The lung appears larger, and more or less 
deep, parallel furrows, produced by the pressure of the ribs, are often 
seen ujion the surface. At the periphery of the infiammation. the lung 
is usually darker, bluish or blackish red. On palpation, the tissue feels 
lirm and empty of air, and crepitation is entirely absent. The weight of 
the lung is more or less increased. 

I have fuund tlie following weights in stime of my coses: a. Man, set. 36 
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3' ears; total left-sided pneumonia; weight of right lung 740 gm., of left lung 
2,257 gm. h, Man, est. 50 years; pneumonia of left lower lobe; weight of right 
lung 460 gm., of left lung 967 gm. c. Man, set. 45 years; total light-sided 
pneumonia; weight of right lung 1,121 gm., of left lung 640 gm. 

It must be remembered that the right lung normiuly weighs about 83 grm. 
more than the left. 

G^ndrin found the specific gravity of the diseased lung changed in the rela- 
tion of 19 to 1. 

The pulmonarj pleura over the inflamed district is almost always 
destitute of gloss and opaque, not infrequently presents subpleural 
extravasations, and is usually covered with fibrinous membranes. 
Uence the majority of cases of fibrinous pneumonia are cases of fibrin- 
ous pleuro-pneumonia. In rare cases there is an accumulation of serous, 
sero-fibrinous, or purulent exudation. 

The bronchi are usually in a condition of catarrhal inflammation. 
The finer bronchi, on the other hand, are generally tilled with fibrinous 
coagula. In rare cases the entire bronchial tree is found in a condition 
of fibrinous inflammation (pneumonia massiva). 

The bronchial glands are generally swollen, reddened, and unusually 
succulent. 

As a rule, the bodies of pneumonic patients are not strikingly emaci- 
ated. Rigor mortis is well marked. rJ^umerous livorea mortis on the 
dependent parts of the body. The muscles are often dry, of the color 
of ham. Waxy degeneration of the muscles may be found on micro- 
scopical examination. 

The right heart is distended with blood, the left heart is empty. 
The blood in the heart consists of loose cruor clots, often also of yellow- 
iah fibrinous clots. The heart muscle is sometimes extremely flaccid, 
brittle, and pale. In the majority of cases the microscope reyeaLs no 
changes, but sometimes the muscular fibres are granular in places, and 
individual fibres may present fatty degeneration. 

As a rule, the abdominal organs are found in a condition of paasiye 
congestion. The liver is enlarged, often gorged with blood, clouay, and 
swollen. The microscopical changes are similar to those in the heart. 
The spleen is often enlarged, soft, and succulent (spleen'of infection). 
The kidneys also present hypera^mic, in some cases parenchymatous 
changes; there is often catarrh of the mucous membrane of the pelvis of 
the kidney and of the ureters. The intestinal mucous membrane is gen- 
erally in a condition of venous congestion and catarrhal swelling, and 
the follicles are not infrequently enlarged and swollen. The brain pre- 
sents, as a rule, venous congestion, more rarely anaemia. 

III. Symptoms. — Genuine fibrinous pneumonia usually begins sud- 
denly with a vigorous chill. More rarely it is preceded for several days 
by prodromal symptoms, consisting of general malaise and bodily and 
mental torpidity. The chill often appears in the midst of work, or the 
patients are roused from profound sleep by the violent shaking, chatter- 
ing of the teeth, and feeling of coldness. It lasts generally from hidf an 
hour to several hours, and gradually gives way to a feeling of increased 
heat, which is felt first in the intenor of the body, and then spreads 
over the surface. The rectal temperature is generally elevated during 
the chill. 

The more the sensation of heat increases, the more marked are the 
other febrile symptoms; reddened face, glistening, often staring eyes, 
increased thirst, vague pains, and tired feeling in tne limbs, acoeleratioa 
of the pulse, diminished diuresis, and high color of the urine. 
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As a general thing, certain subjective compluints, which aronao a sii.-- 
picioQ of pulmonary disease, very soon make their appearance. Tlie jiii- 
tienta often complaiu of fluttering in the chest and a sticking pain. 
Oough and expectoration make their appearance. The sputnm, which 
is at first tinged and streaked with blood, later assumes a more liiffiiao 
rusty color. The latter sign renders the diagnosis almost absolutely 
certain. 'I'he respirations are accelerated, irregular, often gasping, and 
attended with moaning. Speech is jnterrupted. 

The first physical changes in the lungs are not demonstrable, as a 
general thing, until the end of the first twelve or twenty-four hours. 
They begin with the evidences of the presence of fluid in the alveoli, 
then change to those of the absence of air in the pulmonary parenchyma, 
and close with the return of fluid in the alveolar spaces. But ae the 
changes of various stages of hepatization are generally present at th« 
same time, we must be prepared to find manifold phenomena on physi- 
cal esaminution. 

The favorable termination of the disease begins with the sudden 
change of the general symptoms, the bodily temperature falling in a few 
hours to the normal or even below the normal. This process, which ia 
associated with other favorable changes, and usually occurs from the 
fifth to eighth day, is known as the criBis. It is soon followed by a rcao- 
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lution of the local changes in the lungs, and under favorable circoro- 
'fltancea the realilutio ad integrum ia completed at the end of the second 
week, > 

We will now enter more fully into the details of this hasty sketch. 
The lower lobe of the right lung is affected most frequently. It has 
been supposed that this is owing to the fact that the right bronchus is 
larger, and the power of aspiration of the right lung is greater than that 
of the left, 80 that the infecting bodies are drawn more readily into the 
right lung and then, by force of gravity, into the lower lobe. The re- 
muiuiug lobes are affected in the following order of frequency : left 
lower lobe, right middle lobe, right upper lobe, and left upper lobe. Bi- 
lateral pneumonia is not frequent. The disease often begins in one lobo 
and gradually spreads over the entire lung (total pneumonia), or it ex- 
Is to the other lung. 



DtSKUKS OP THE LDNOS. 

Daring the fall of temperature profuse perspiration makes its appear- 
aDCo. TEo hitherto restless and sleepless patient fdlls into a profound, 
refreshing sleep, and awakes with a feeling of great relief. At the ntiie 
time the pulse becomes slower. Not infrequently the iirino for the firet 
time deposits a red sediment of uric acid salts. In adilition, there are 
changes in the chemical conetitntion of the urine (vide page 303). 

h. Pulse. — The frequency of the pulse increases with the primary 
rise of temperature. In adults it ia generally 1(10-130 a minute. If it 
exceeds 130 a minute, the disease is very serious, and when it rises abore 
140, the prognosis is usually very grave. In children the pulse may rise 
to 200 beats a minute, Tne acceleration of tho pulse is the result, in 
part, of the increased bodily temperature, in part of the mechanical dis- 
tnrbance of the pulmonary circulation. With the beginning of the crisis 
the frequency of the pulse also diminishes and may become subnormal 
(30-40 a minute}. If a slow pulse is found at the height of the fever, 
^lecial complications (cardiac or cerebral disease) must oe suspected. 

Ah a rule, the pulse is regular. Irregularity and intermittenee of the 

Sulse should put us on our guard, as this is often the reisult of serious 
isturbances of the innervation and energy of the heart. Strieker 
described pulsus bigeminus in one case. Insignificant irregularities of 
the pulse may appear shortly before and after the crisis. 

At the beginning of the disease, the pulse is usually full, large, and 
hard, i. e., the lumen of the radial arterv is large (full), the lateral 
movements of the arterial trunk are considerable (large), and the wave 
of blood is with difficulty compressed by the fingers (hard). Towards 
the end of the disease it grows emptier and smaller. Dierotism ia fre- 
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Joent and is often most marked immediately before and after the crisis, 
n one case Cassau Found the radial pulse on the affected side smaller 
than on the healthy side, and he uttriliutesthis phenomenon to the pres- 
sure of the infiltrated lung on the subclavian artery. 

The Bphj-gmograpliic eiaiiijaation of tlie radial pulse shows nothing charac- 
teriHtic. The pulse curve is tbatof fever, the elevation of re<:oil being verj distinot 
on acoouDt oC the dirniniabeil vascular tension, while the «levatitin of eloaticitv 
disappears more and more (Fig. 74). Eespimwry deviations often appear with 
unusual distinciness (Pig. 76). 

c. Respiration. — The freqnenov of the respirations is increased dur- 
ing the period of fever. In adults, 30—40 respirations or more occur 
during a minute. In children, Juracz has oouuteil 100 reqiirutlons a. 
minute. 
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The respirations aro accelerated in part on account of the iocreaeed 
temporature of the body, because the btood then stiraulatea the respiratory 
centre and produces so-called heat dyspntea. The respirations are also' 
accelerated on account of the diminution in the reEpiratory surface, 
their superficial character on account of the pains, and ocaasiciiaily the 
diminution in the vigor of the heart. 

Jnergensen attacnea great diagnostic and prognostic Importance to- 
the disturbance in the relation between the frequency of the pulse and 
respiration. The normal proportion is 4.5 : 1, but in pneumonia lh& 
number of respirations approximates that of the pulse. 

d. Subjective Symptoms. — Apart from the general febrile disturbance, 
almost all patients complain of stitches in the chest. These are fett par- 
ticularly during deep respirations and coughing, so that the piitients 
anxiously attempt to avoid both. The pains are very commonly located 
in the region of the nipple or at the level of the sixth and seventh ribs, 
but they may also radiate into the arras. Pain is felt occasionally on the 
healthy side, sometimes even more severely than on the affected side. . 
These are probably febrile muscular pains. 

The cough is generally severe, and, in combination with the pain, not 
infrequently causes protracted insomnia. 

e. Sensorium. — Consciousness may lie undisturbed during the entire 
course of the disease. In othercases slight delirium occurs, particularly 
towards evening when the temperature rises. Or the patients talk and 
dream a good deal during sleep. 

/. Skiti. — The face is generally very red, the redness often confined 
almost exclusively to the cheeks. Not infrequently the redness is uni- 
lateral, upon the side corresponding to the affected lung. 

Cyanosis is not infrequently noticeable upon the lipa and nose. At 
the height of the disease, the skin is dry and hot. Slight diaphoresis 
occurs occasionally about the third or fourth day. Very profuse dia- 
phoresis occurs at the beginning of the crisis. Gold, clammy sweats are 
often observed when the termination is unfavorable and collapse is im- 
pending. 

Special importance is attached to the development of herpes. Herpes 
labialis is the form usually observed, beginning at the angle of the mouth 
and spreading upon the vermilion border along a part of the upper and 
lower lipa. It is rarely bilateral, and may then surround the lips and 
cause them to swell into a shapeless mass. Nasal, auricular, infra-orbital, 
and supra-orbital her]>es isstill more rare. Thomas has observed herpes 
analis, sac ro-ischi adieus, and a combination of herpes facialis and herpes 
manus. The eruption is also observed exceptionally upon the mucous 
membrane of the mouth. 

It develops generally on the second or third day of the disease, 
in rare oases not until after the crisis. Tlie diagnosis of herpes is easy; 
clear, yellowish vesicles, about as large as a pin'a-head, upon a reddened 
base, and arranged in groups. At a later period the vesicles become 
opaque, their contents dry into yellowish or blackish-brown thin crusts, 
wnich fall off after a time without leaving a cicatrix. Oerhardt attrib- 
utes them to febrile dilatation of the vessels in the bony canals of the 
face and irritation of fibres of the trigeminus. But the frequency of 
herpes in pneumonia, and its absence in typhoid fever, ia inoxplicablo on 
such a theory. Herpes has a favorable prognostic significance, inasmuch 
as it usually develops when the pneumonia is uncomplicated. It is also 
important in the diagnosis of certain cases, for since it is hardly ever ob- 
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served in typhoid fever, its presence in doubtful cases would decide in 
favor of pneumonia. 

Erythema^ roseola, urticaria, pemphigus, acne, and purpura have also 
been noticed in rare cases. The development of miliaria presents no sig* 
nificance, inasmuch as it usually follows diaphoresis. 

g. Position of the Body. — The position of the body is not alwavs 
constant, and depends in part upon the subjective symptoms. If tne 
pains during respiration are very considerable, the patients often lie upon 
the affected side in order to moderate the respiratory movements on that 
side. In this way, also, the healthy side is unimpeded in its move- 
ments. Together with the decubitus on the diseased side, we often find 
that the upper part of the spinal column is curved towards the same side, 
so that the intercostal spaces are narrowed, and the spine forms a convex 
curve towards the healthy side. As a matter of course, this impedes 
still more the mobility of the affected side. Dorsal decubitus, however, 
is observed not infrequently. 

. A. Local Thoracic Changes.— On inspection, the respiratorv move- 
ments of the affected side almost always appear to be diminished. This 
side is either motionless or the movements are less vigorous, not infre- 
quently delayed and irregular (effects of the pleuritic pain). The parts 
which are not directly affected act so much more vigorously (vicariously) 
or there is an unusual degree of diaphragmatic respiration. 

The results of palpation are very important. Vocal fremitus over the 
pneumonic lung is increased as soon as the alveoli are filled with solid 
exudation, and the conditions are thus rendered more favorable for the 
conduction of waves of sound from the interior of the bronchial tree to 
the wall of the thorax. 

In order to avoid mistakes, it should be remembered that the vocal fremitoais 
normally somewhat more marked on the right side than on the left. The iacrease 
of vocal fremitus in pneumonia will be absent if the main bronchus leading to the 
infiltrated lung is occluded by mucus or other substances. However, its absence 
is usually temporary in such cases, and the vocal fremitus is again increased after 
vigorous coughing, which removes the secretion and restores the permeability of 
tlie bronchi. Qerhardt found that the increase of vocal fremitus may be absent 
if the infiltration is very extensive, perhaps because the inner surface of the 
thorax is put too strongly on the stretch, and thus partly prevents the conduction 
of the waves of sound. If the pneumonia becomes complicated with fluid pleu- 
risy, the vocal fremitus gradually diminishes, and may become less than normal 
if the amount of fluid is sufficient. 

Measurement shows an increase of 0.5 to 2.5 cm. in the circumference 
of the affected side of the chest. 

With the aid of the pneiimatometer, I found that the vigor of inspi- 
ration and expiration, especially of the former, is diminished during tno 
existence of pneumonia. 

A local elevation of temperature is observed sometimes, though not 
constantly, in the axilla of the affected side or upon the chest- wall. 

The phenomena observed on percussion vary according to the different 
stages 01 the disease. 

During the stages of engorgement and resolution, the percussion sound 
is tympanitic, on account of the relaxation of the pulmonary parenchy- 
ma, which is filled with a fluid containing air. Cracked-pot resonance 
is heard occasionally, but its origin has not been explained satisfactorily. 
If the exudation in the alveoli has become non-agrated and firm (stage 
of hepatization) the percussion sound is dull. As a matter of course, 
the non-aerated district must lie sufficiently near the surface, and poa- 
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s certain dimenBionB, before the percussion sound becomee dull. If the 
infiltration is more than 5 cm. below the surface of the hing, it ran 
hardly be recognized by percussion, and in general, vigorous pcrpiissioti 
is necessary in order to recognize anots of inflammation wliich are 
surrounded by pulmonary tissue containing air. Peripheral foci must 
have at least a circumference of 5 cm. and a thickness of S cm. la 
order to be recognizable by percussion, and, as a matter of course, 
require gentle percussion. In all cases, it is well to employ Wintrich's 
palpatory percussion, and to pay attention to the feeling of increased 
resistance over the diseased lung. 

During the st^e of liepatiKation, Baeumler occasionally noticed a very reao- 
nant tympanitic sound when a tliin layer of aSrated parenCliyma was situated 
over a non-aerated district. During tlie stage of hepatization, we occasionally 
hear a tympanitic souud, which twcomes higher on opening the mouth, lower on 
closing the mouth. In these cases, there is generally an extensive pneiimonia of 
tlie upper lobe, so that the vibrations produced by percussion are propagated to 
the column of air in a main bronchus, and produce waves of sound in it. Juer- 
geniiea observed this phenomenon occaaionslly in pneumonia of the lower lobcR. 
Stem found a metallic percussion sound in lour cases. Very extensive diseaae 
. was present in these cases, all of which proved fatal, but Skuda has seen recovery 
under similar circumstances. 

The p«-r<'Ulnry phenomena present gradual transitions, not alone in time, but 
but also m plucf . 

During the stages of engorgement and resolution, fine crepitant riles 
indicate the presence of fluid in the alveolar spaces. In hepatized dis- 
tricts bronchial breathing is heard, because the non-afirated alveoli have 
lost the power of converting tho bronchial breathing, which is conveyed 
from the larvnx, into vesiculur breathing. At the same time the rdles 
developing in the bronchi which are filled with Suid (so far us the 
bronchi are surrounded by parenchyma destitute of air) assume a con- 
sonant character. The bronchophony is Increaeed, and cegophony is heard 
not infrequently. Bacelli's phenomenon (audible whiapered voice) is 
■observed not very rarely. 

Crepitant rdles are almost always heard only during inspiration, often 
only on deep inspiration and towards the close of the act. They aome- 
timea disappear uiier repeated deep respirations and only reappear after 
a time. Ttiey aro produced by the tearing of tho alveolar walls from their 
fluid contents. Penaoldt has recently described some cases of inspira- 
tory and expiratory or exclusively expiratory orepitjint riles. 

1. Sputum. — l^e character of the sputum possossea great diagnostic 
importance, since a rusty sputum is hardly ever observed except in SbrJn- 
ous pneumonia. In the beginning of the disease, the sputum is u^iually 
tough, mucoug, colorless, and contains a few specks and streaks of blood. 
In a very short time it assumes the color of fresh iron rust. It is es- 
tremely tough, so that some patieuta cannot expectorate it, but must re- 
move it from the mouth with the aid of the fingers. It is slightly 
frothy, vitreous, and transparent despite the rust color. It varies gener- 
ally in amount from 30-200 ccm. 

Fibrinous bronchial casts, which originate in tho finest ends of the 
bronclii, are found almost constantly in the sputum. They sink to the 
bottom, where they form grayish white lumps or rolled up threads. If 
the latter are shaken in water, they are resolved into cylindrical and 
dichotomonsly branched strncturos. corresponding to tlio ramifica- 
tions of the finer bronchi (Fig. 70), At tho sites of bifurcation 
rthey arc not infrequently widened, sometirucs they contain swellings 




wbioh aro produced "by air bubbles. Nodular awellings, correepoading' 
to the alveoli, arc Tound occusionally at thu tiner euda. Tlie bronchial 
casts belong to the sttige of hepatization, appear g'jnerall.T on the third 
day of the disease and disappear on the seventh day. In one case Remak 
obecrvod them as late as the fourteenth day, and Biermer found them 
even in the third week. The latter writer estimates that as many as 
thirty are found in a single day. 

The small fibrinous bronchia! casta are almost pathognomonic of 
pneumonia. Laennec observed them in a case of phthisis, and they also 
occur in primary fihrinous bronchitis, 

Vierordt and Jackach found spirals in the sputum, during the stage 




of resolution, siiuilar to those present iu asthma, .\ceordirig lo my own 
experience, the sputum of fibrinous pneumonia contains apiruls not infre- 
quently. 

On microscopical examination it is found to contain round cella, 
alveolar epithelium, intact or swollen red blood-globules, ciliated epi- 
thelium from the bronchial mucous membranu (Fig. 77). Ziehl firBt 
demonstrated the presence of pnetimococci, and we can confirm their 
almost constant occurrence in the rusty sputum. Sometimes they 
may be absent in several preparations, an others they are found in 
large masses. Similar cocci, however, are found in the sputum of 
other diseases, and this is readily understood in view of their presence 
in the buccal cavity. In order to make a preparation of the pneumo- 
cooci, a bit of sputum, half as largo as a pin's head, U removed by meatis 
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U.y sputum of flbrlooiin pneumonia In a nmn Kt. 37 Team. Third dav or the dl9«u«. I 
majurli}- ot the red blood-KlobuleB ore lantU shaped. BlnlarKed OT5 limes. 

, of a needle ■which has been made red hot and (larefully cleaned, and ti 
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compressed between two cover glasses into a uniformly thin layer. The 
cover glasses are then separated from one another^ grasped with a pair 
of forceps and drawn five to ten times through the name of a spirit 
lamp, the side to which the sputum is adherent being directed up- 
wards. The surface tq which the sputum is adherent is npw allowed 
to float for twenty-four hours upon a concentrated solution of a basic 
anilin color — ^fuchsin, gentian violet, methyl blue, dahlia. The cover 
glass is then removed and carefully washed in absolute alcohol. It is 
then rapidly washed in distilled water, dried by being drawn through 
the flame of the spirit lamp, and placed in Canada balsam. The pneu- 
mococci are then recognizable by their rounded or oval shape and the • 
clearer, slightly stained gelatinous capsule. Single cocci are found 
rarely, more frequently two are situated in a common capsule (diplococci); 
even three, four, or more may be found tojgether. 

The fibrinous bronchial casts consist oi a fibrinous mass arranged, in 
great part, in parallel fibres and containing, in places, fatty granules and 
white and red olood-globules. Ciliated epithelial cells are found occa- 
sionally upon the outer surface of the casts. In addition, the sputum 
sometimes contains casts which seem to possess more of a membranous 
character and to be imperfectly developed. I suspect that they are 
closely related to the previously mentioned spirals. 

The rusty color of the sputum is the result of chemical changes in 
the coloring matter of the red blood-globules. Juergensen claims that 
he has seen the rusty sputum in miliary tuberculosis of the lungs, but 
this does not impair its diagnostic importance in fibrinous pneumonia. 
It should not be mistaken for the brown color of th^ sputum in hemor- 
rhagic infarction. 

Kenk gives the following results of the chemical analysis of the spu- 
tum in two cases of pneumonia : 

Case I. Case IL 

Water, 90.99 96.86 

Solid substances, 9.01 8 64 



Solid substances 8.85 2.76 

Inorganic substances, 0.66 0.88 

Mucin, 1.28 1.09 

Albumin 8.09 

Fat 0.082 0.02 

Extractive ni iitttih,. ..... 8.95 1.65 

As the pneumonia approaches resolution, the color of the sputum be- 
comes citron or saffron yellow. It also becomes more profuse, and 
finally assumes the appearances of ordinary muco-purulent expectora- 
tion. 

The red blood-globules of the yellow sputum are less in number, 
paler, more swollen, and partly disintegrated. The mucous corpuscles 
and alveolar epithelium are in a condition of fatty degeneration. Gran- 
ular and fatty detritus is present in abundance. 

k. Heart, — During the fever, cardiac dulness is often increased on the 
right side (febrile dilatation of the thin right ventricle, associated with 
increased j)ressuro in the pulmonary artery). The diastolic pulmonary 
sound is often intensified, 

I, Spleen and liver are not infrequently enlarged. 

f?i. The tongue is usually coated grayish-white or yellow, and is dry, 
fissured, occasionally bloody, or covered with a fuliginous blackish-red 
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coating. Aaoresia and increased tliiret are present. There is ustiaDy a. 
tendency to constipation. 

M. Pri»e.— The urine is scanty, reddish, very acid, has an increased 
specific gravity, and not infrequently contains troooa of albumin, and a 
few, usually hyaline, casts. A deposit of urates. la obseryed when the 
urine is concentrated. 

The urea is generally increased threefold, but there is no relation be- 
tween the height of tbe fever and the amount of urea. Shortly before 
the crisis, the amount of urea diminishes; after the crisis, the amount 
becomes excessive. Fraenkel assumes that tbe excretory functions of the 
kidneys are disturbed during the fever, an accumulation of urea in the 
body occurs, and is not voided until the fever subsides. On the other 
hand, Schultzen proposes the theory that only a portion of tbe albumin, 
which is received into tbe circulation during the fever, undergoes retro- 
gressive metamorphosis, another portion being retained in the blood un- 
til after defervescence. 

The u/ic acid, ammonia, and kreatinin also increase in quantity, 
bat the chloride of sodium diminishes, until only a trace is left aC the 
beiglit of the fever. The relative quantity of phosphoric acid is also 
diminished, with the exception, according to Baineri Boffito, of magne- 
sia phosphate. The absolute amount of sulphuric acid excreted is in- 
creased. 

The description just given refers only to uncomplicated cases, Bnt 
variations are often observed, sometimes as the result of an unusual 
course of the disease, sometimes from individual peculiarities, sometimes 
from a different degree of infection, and finally, from complications 
proper. 

With regard to the course of the disease, we distinguish, apart from 
the typical cases, ephemeral, protracted, spreading, wandering, relaps- 
ing, intermittent, and apyrexiol fibrinous pneumonia. 

a. In ephemeral pnenmonia, the febrile process does not last more 
than a day, and the local symptoms also subside in a few days. Wiiuder- 
lich, Leube, and Weil have described cases of this kind. 

b. Abortive pneumonia is that form in which, despite well developed 
general symptoms, the local changes are not completely develojwd. En- 
gorgement and rusty sputum are present, but the signs of hepatization 
remain absent. 

c. In protracted pneumonia, the local and general symptoms persist 
unusually long. The fever extends into the second, even into the 
third week, the temperature then falls gradually, and the local changes 
may be demonstrable for four to six weeks, or even longer. 

d. Spreading pneumonia is characterized by the propagation of the 
inflammation by continuity, so that an originally circumscribed affection 
gradually invades the greater part of one lung. 

e. In wandering pnenmonia (pneumonia migrans), portions of the 
lung which are sparated from one another are affected by the inflamma- 
tion. Frequently, only the stage of engorgement occurs, but the devel- 
opment of each new focus of disease is shown by anexucerbation of 
terajierature. Furthermore, a diseased district may again undergo inflam- 
mation. The disease may bo protracted over a very long period (thi-ee 
months in a case reported by Waldenburg). Bruzeiius states that he 
has observed wandering pneumonia a number of timea in acute articular 
rheumatism, and Vaillard makes a similar statement, Waldenburgalao 
" " attention to the simihirity of its course with erysipelas migrans. 



^^ 



304 DISEASES OF THE LUNOS. 

while Friedreich emphasizes the fact that pneumonia migrans is more 
frequent during an epidemic of erysipelas. It has, therefore, been sup- 
posed that it forms a sort of internal d*ysipelas. It is said to be dis- 
tinguished from non-erysipelatous pneumonia by enlargement of the 
spleen. 

/. In relapsing pneumonia, chill, fever, and local signs of inflamma- 
tion suddenly reappear a few days after the febrile symptoms have ceased 
and the local changes have resolved. The second inflammation may 
develop at the site of the former one, or in a hitherto unaffected spot. 

g. Intermittent pneumonia develops under the influence of the ma- 
larial poison, almost exclusively, therefore, in marshy and malarial re- 
gions. Frison states that it is most frequent in springy and autumn and 
during a period of ffreat changes in temperature. The patients have 
generally nad severaJ attacks of quotidian or tertian intermittent. Then 
there is "a sudden appearance of chill, fever, pain in the chest, dyspnoea, 
cough, and crepitant rdles, which disappear at the end of a few hours. 
Such attacks recur at certain hours of the day, and after several attacks 
there are permanent symptoms of infiltration. The left lower lobe is 
said to be affected with special freouency, but Weinlechner described a 
case in which a different part of the lung was affected at each attack. 
The disease may be relieved by the use of quinine, otherwise death is 
almost inevitable. The fatal termination occurs with symptoms of suffo- 
cation, especially when the disease is complicated with pleurisy or peri- 
carditis, or severe cerebral symptoms close the scene. 

h. Apyrexial pneumonia is extremely rare. Cases have been reported 
by Wunderlich, Ker&nyi, and Mazzetti. A few weeks ago, pneumonia 
developed in one day in three patients in my hospital wards, and all ran 
an apyrexial course. In addition to the local changes in the lun^s, the 
patients presented the rusty sputum, which contained pneumococci. The 
patients had been in the hospital for months, were in separate wards, and 
there was no pneumonia in the hospital at the time. 

The individual conditions are especially important in the fibrinous 
pneumonia of children, old people, and drinkers, and in secondary fibrin- 
ous pneumonia. 

a. In the pneumonia of childhood, the initial chill is absent in the majority 
of cases. In its stead we notice great apathy and drowsiness, together with a 
pale and cool skin, or violent and repeated vomiting, or an epileptiform seizure. 
During the period of fever, there is a great tendency to cerelbral symptoms : de- 
lirium, general convulsions, twitchings in the limbs. A marked crisis is often 
absent and lysis occurs more frequently than in adults. Relapses also appear to 
occur more frequently in children. Children hardly ever expectorate ; they 
fiwallow the sputum. 

6. The pneumonia of old age not infrequently develops insidiously ; and since 
the fever and subjective symptoms may be very slight, it may easily happen that 
old people die in collapse from an unknown cause which, upon autopsy, pre- 
sents itself as a terminal pneumonia. It has been held that fever is often absent 
in the pneumonia of old age, but this is only true if we rely solely upon the axil- 
lary temperature. Bergeron showed that there is not infrequentlv a difference 
of ^-S"" C. between the axillary and rectal temperatures in old people. 

The pneumonia of old people also presents an adynamic or asthenic character. 
The patients rapidly decline, present evidences of heart failure, and often die 
with surprising rapidity, and occasionally quite suddenly. Expectoration may 
be absent in tnem as it is in children. The anatomical changes not infre- 
quently develop with extraordinary slowness, and the hepatization is character- 
ized by unusual flaccidity. 

c. Fneumonia of drunkards is often observed, since the organism, when de- 
praved by the abuse of alcohol, exhibits a marked predisposition to this disease. 
It is often situated in the upper lobes, and resolves very slowly. An outbreak of 
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n Toaay of these casea tlia pueuiuonia mav h» unattendeid by cough, dyspnoea, or 
other auspicious suhjeotive symptoma. The pneumonia of druolumiB, like that 
or old age, is especinlly dangerous, on account of its asthenic character (iiiaiiily 
the result of fatty heart) and sudden fatal coUapHe is not very itifrequeut. 

d. In secondary pneumonia, the slow development should be specially coH' 
sldered. In this form, also, there is danger of astheuio symptoms, because the 
organism is enfeebled by preTious disease. 
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Independently of individual conditionB, gennine fibrinons pnenmo- 

may run an extremely d&ngoiioQ)! course, on account of the s|)ecial]y 
'ere form of infection. Hera rapid loss of power, and particularly 
~ weakness of the heart muscle, are the main teaturee, and the eviden- 

of epidemic spread and infection have been demonstrated more fre- 
quently and dietinctly than usual in this very form of pneumonia 
(primary asthenic pneumonia, typhoid, putrid, malignant, or bilious 
pneumonia). 

The disease often begins ivith prodromata of several days' duration. 
The initial chiil may be absent. The fever is usually very marked, and 
excitement and delirium, or an apathetic typhoid condition are promi- 
nent features. The general appearance shows tliat the patient is very 
«erioualy ill, the vital energies are rapidly exhausted. The local changes 
often do not develop for a long time, and are freijuently situated in the 
upper lobes or in both lungs. Sputnni may be entirely absent, or it is 
markedly hemorrhagic. Enlargement of the spleen and liver can usually 
be demonstrated. Albuminuria, sometimes very considerable, is almost 
always present. The conjunctiva and skin are often jaundiced. The 
disease ts usually epidemic and its spread is favored by bad hygienic con- 
ditions. It terminates often in pulmonary abscess or ^ngrene, ia often 
associated with complications (pericarditis, meningitis, mediastinitis, 
gastro-cnteritis, etc.). and often proves fatal. It is observed more fre- 
quently during the summer and autumn than in the spring. 

Fibrinous pueumonia is sometimes associated with complications. 

Thp most frequent ones are bronchitis and pleurisy. Indeed, they 
can hardly be called complications, at least this is true of fibrinous 
bronchitis" of the finer bronchi and of dry pleurisy. Bronchitis of the 
large bronchi and fluid pleuriey constitute real complications which 
protract the course of the disease, and make it more seriouE. 

Pericarditis is associated most frequently with left-sided or bilateral 
pneumonia. Inflammation of the lingual process of the left lung has a 
special significance in this respect. It should not be mistaken for jileu- 
risy, and we must be careful not to interpret an infiltration of the 
median borders of the lung as enlargement of cardiac dulnesa by peri- 
carditic exudation. 

Endocarditis occurs much more infrequently. As a matter of course, 
not every systolic murmur may be attributed to endocarditis, because it 
may be of febrile origin. The evidences of cardiac dilatation and hyper- 
"^phy must be present in order to make the diagnosis positive. 

i caw of infectious 

ilaundice occnrs with extraordinary frequency during the course of 
fibrinous pneumonia, but in some cases it ts unimportant, in others it 
)a8osae8 a vorv serious import. In certain cases it is the result of dis- 
irtancea in the respiratory moveraentB. As the discharge of bile is 
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fayored by the movements of the diaphragm, it is evident that, when 
these are impeded, stasis of bile may result. 

This is particularly true of right-sided ]pneumonia, especially when 
diaphragmatic pleurisy, which ^fsMimm* giv^Ba rise to perihepatitis, is 
also present. Jaundice is occasionally the result of circulatory distur- 
bances, inasmuch as the infiltrated lung impedes the flow of blood from 
the inferior vena cava and the hepatic vein. Sometimes the jaundice is 
simply the result of gastro-duodenal catarrh. Under such circumstances, 
the stools may lose tneir color. At no times is jaundice a desirable com- 
plication, since, in addition to biliary pigment, the biliary acids are also 
taken up by the blood. These constitute a dangerous heart poison — a 
fact whfch is especially dangerous in pneumonia, in which per se inniffi- 
ciency of the heart is to be dreaded. Finally, in another group of cases, 
the jaundice is the result of dissolution of the blood. In all probability 
this is a form of haematogenous icterus, which results from direct trans- 
formation, within the vessels, of the pigment of the dissolved red blood- 
globules into biliary pigment. This form is apt to complicate asthenic 
pneumonia. If a sufficient amount of biliary pigment passes into the 
sputum, the latter assumes a grass-^reen color, and tne well-known 
Gmelin reaction follows the addition oi impure nitric acid. 

Gastric and intestinal catarrh also forms a serious complication. It 
not alone accelerates the exhaustion of the vital energies, but experience 
also teaches that it is apt to complicate asthenic pneumonia. In certain 
cases the catarrh appears only at the beginning of the disease and takes 
the place of the chill. This is very rare in adults, much more common 
in children. 

Slight albuminuria is a symptom of fever and possesses no signifi- 
cance. Warfwinge observed it in forty-seven per cent of his cases. 
Marked albuminuria and the presence of numerous casts in the urine 
are indicative of more serious disease of the kidneys, usually of acute 
diffuse nephritis. It is a striking fact that the symptoms oi nephritis 
often disappear with great rapidity, whether the fever and local pulmo- 
nary changes undergo exacerbation or improvement. Urine which con- 
tains albumin, casts, and a large number of blood-globules to-day, is 
perhaps entirely free from them to-morrow. The changes usually dis- 
appear in five to seven days. (Edema is produced only in exceptional 
cases. It has not been positively determined that the disease ever 
passes into the chronic form of Bright's disease. Haematuria is observed 
occasionally. On the whole, severe renal complications are observed 
usually in severe or asthenic forms of operations. 

Disturbances of the nervous system are frequent, and depend partly 
on individual conditions (children, old people, drinkers), partly on the 
height of the fever or the severity of the infection. In drunkards we 
should always be mindful of the danger of the development of delirium 
tremens. Fibrinous pneumonia also bears intimate relations to puru- 
lent meningitis. The meningitic symptoms rarely develop at the be- 
ginning of the pneumonia, but usually from the third to the eighth day 
(in one case during the fourth weok). Immermann, Heller, and 
Maurer described cases which occurred while cerebro-spinal meningitis 
was epidemic. Meningitis has also been observed a number of times as 
a complication of asthenic pneumonia. Willich describes a case in 
which the meningitic symptoms preceded the pneumonia. Nauwerck 
has recently reported a series of cases and attempts to prove that the 
cerebral affection is the result of embolic processes following purulent- 
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Bltration of the lungs, thrombosia of the pulmonary veins, diainte- 
^•atioii of vegetations in the heart, or ulcerative endocarditis. It is 
much more probable that the meningitis is caused by pneumococci. and 
Ebcrtii hae found schizomycetes in the purulent exudation on the men- 
inges. 

The symptoms should be cureflilly considered, since the moningiUc 
phenomena are not always clearly defined. Death sometimes occurs in 
deep coma or wild delirium. On the other band, we eometimes notice 
cerebral symptoms which are not the result of palpable lesions of the 
meninges. A short time ago I treated a boy. Bit. seventeen years, who 
was suddenly seized with a chill at night ; on the following morning 
considerable fever and profound coma; death in thirtv-slx hours. At the 
autopsy, congestion of the meninges and beginning nepatization of the 
lower lobe of the riglit lung. 

Steiner states that meningitic symptoms sometimes appear in chil- 
dren if otitis interna has developed at the same time as the pneumonia. 

Hemiplegia develops occasionally during the course of pneumonia. 
This takes place generally in old people, and is probably the result of 
atheroma and thrombosis of the cerebral arteries, with subsequent soften- 
ing of the brain. Such cases almost always terminate fatally. The 
^ralysis is occasionally temporary and probably of vaiso-motor origin. 
KuBsmanl observed the development of hemiplegia in the night, after a 
subcutaneous injection of morphine had been made the same evening; 
the patient recovered entirely. Epileptiform attacks have been ob- 
irved at times. 

Disturbances of vision ^amblyopia, chromatopaia) have also been 
iticed. Roque described dilatation of the pupil on the affected side. 

Lesions of the skin are among the rarer complications. Erysipelas, 
multiple abscesses, gangrene, and noma occur in exceptional cases, as 
they do in other infectious diseases. Lepino observed unilateral rednef^s 
and increased heat of the limbs, particularly in old people, and lie 
attributes those symptoms to vasomotor and reflex disturbances. 

I have observed profuse epistaxis a number of times at the beginning 
of the disease and also at the crisis. Parotitis develops occasionally. 
Hepticsmia and pyiemia may develop during the period of purulent in- 
dammatiou from absorption of the purulent masses. 

Tbe following table (embracing 230 cases, lOT of whicli occurred in soldiers;, 
collat«d by Ohvoetek, sliowa the frequency ul tlie individual complication s : 

MeninKitis 4 times (2 per cent). 

Tiiromboais of the ainuaes 1 time (0.5 ■■ ■■ ), 

Pericarditis H timea (B.0 ■■ '■ ). 

Endocarditis 3 " (1.0" " ), 

The following complications wore observed among the soldiers: 

Delirium 44 times (SS.S percent). 

Pleurisy with effusion 31 " (1S.7 " ■■ ). 

IcteruB 43 " {21.8" •' ). 
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The most favorable and frequent termination of pneumonia is in 
complete recovery. When death occurs, it is the result of increasing 
exhaustion, heart failure, codema of the lungs, or the complications men- 
tioned above. When cedema of the lungs develops, the cyanosis of the 
skin increases, the skin grows cool and is usually covered with clammy 
perspiration. Pulse small, pupils contracted; numerons crepitant rdles 

heard, and the sputum becomes profuse, frothy, thin, and often of 
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a deep blackish-red color (prune juice expectoration). These conditions 
often develop with astonishing rapidity. 

Among seouelae of pneumonia are pulmonary abscess, gangrene, 
retraction, ana phthisis. 

Paralyses are sometimes left over, as in other infectious diseases. 
In one case, Leyden observed the symptoms of infantile spinal paralysis; 
Sinkler reported a case of reflex paralysis (!). Insanity is an occasional 
sequel. 

IV. Diagnosis. — The character of the sputum plays a very im* 
portant part in the diagnosis of fibrinous pneumonia. If we remember 
that not every brownish-red or reddish-brown sputum may be termed 
rust-colored, and if the eye is sufficiently acquainted with the specific 
color of rust, we may claim that the rusty sputum hardly ever occurs 
except in fibrinous pneumonia. Its diagnostic significance is especially 
great in central pneumonia, in which it is the sole local symptom. 

As a matter of course, pneumonia may be present even if the sputum 
is not rusty. When associated with intense jaundice, the sputum has a 
grass-green color, and this also possesses a valuable diagnostic signifi- 
cance. 

Nothnagel and Traube have shown, however, that the green sputum 
may occur m fibrinous pneumonia uncomplicated with jaundice, if the 
disease ends in a lysis, not in a crisis, on if it passes into caseation. Traube 
also observed it temporarily during the termination of pneumonia in 
pulmonary abscess. Elliot and Janssen found it in sarcoma of the lun^. 
0. Bosenbach describes a green sputum ( ?) caused by pigment bacteria. 

The examination of the sputum is also important in another respect. 
The appearance of a saffron-colored sputum indicates beginning resolu- 
tion, while the prune-juice expectoration should draw our attention to 
impending a3dema of the lungs. 

The saffron-colored sputum should be distinguished from the yellow 
variety, whose yellow color is produced by pigment bacteria, and is found 
mainly in the superficial frothy layer. It is observed particularly in 
hospitals in summer, when infection and pigmentation are often con- 
veyed from one spit-box to another (Loewer and Traube). 

If expectoration is wanting (in children, old people, drinkers, ex- 
hausted individuals), the diagnosis may be impossible in central pneu- 
monia, or may only be made from the fever curve after the cessation of 
the fever. Even in peripheral pneumonia, none of the physical signs is 
as characteristic of the disease as the rust-colored sputum. Crepitant 
rAles are also present in oedema and hemorrhagic infarction. Dulness, 
bronchial breathing, consonant rdles, increased vocal fremitus, and 
bronchophony are also found when the alveoli are filled with cheesy or 
other non-aerated masses ('tumors). Under such circumstances, the 
diagnosis can only be made irom the mode of onset and the course of the 
disease. 

We will again emphasize the fact that we should never be satisfied 
with an examination of the anterior and posterior surfaces of the thorax, 
and that not infrequently pneumonia of the right upper or middle lobe 
begins in the lateral region and even remains localized there. 

Pneumonia may be mistaken occasionally for pleurisy with effusion, 
since dulness, bronchial breathing, consonant rdles, segophony, and 
Bacelli's phenomenon may also be observed in the latter affection. But 
the acute onset and acute typical course are absent in pleurisy; the vocal 
fremitus is diminished in pleurisy, increased in pneumonia; the upper 
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wundarj of dnlness is etraiglit or slightly wavy in pleurisy, and in dorsal 
decubitus is higher near the sjiine than ifc ia anteriorly; furthermore, iu 
pleurisy the dolnesa increases from above downwards; it ia rarely con- 
fined to the upper parts of the thorax, leaving the lower parts free; 
displacement of adjacent organs, and di8ap[>earance of the eemi- 
lanar space on the left eide faror the diagnosis of pleuriay; the maty 
sputum is absent iu simple pleurisy. In very iloublful eases, an 
exploratory puncture may ba made. Thia is especially important in 
the differential diagnosis of fluid pleurisy and pneumonia massira. In 
the latter disease, the larger bronchi are filled with fibrinous casts, so 
that vocal fremitus and bronchophony are diminished as in pleurisy. 
The diagnosis tiecomea positive even without puncture if large brpnchia! 
casts are expectorated, and the vocal fremitus and bronchophony arc 
then intensified. 

fneumonia may sometimes be mistaken for meningitis or typhoid 
fevBi'. if cerebral or intestinal symptoms and an apathetic condition are 
prominent. Careful examination of the respiratory organs is necessary 
in such cases. The presence of herpes would tend to exclude, that of 
roseola would favor tne diagnosis of typhoid fever. 

V. Prognosis. — The prognosis is favorable if the patient is young, 
vigorous, and not addicted to alcohol. It is very serious in children, 
old people, and drinkers, because the organism is less resistant, and there 
is danger of insufficiency of the heart's action. For similar reasons the 
prognosis of secondary pneumonia is more unfavorable than that of the 
primary form. 

But the prognosis depends mainly on the severity of the infection. 
Primary aBthenic pneumonia often presents a terribly high mortality. 

The bodily temperature, if it does not go beyond 40.5° 0., does not 
affect the prognosis. 

The localization of the process sometimes exerts an influence. Uni- 
lateral pneumonia runs a more favorable course than the bilateral form. 
Pneumonia of the npper lobes has an evil reputation, fdr it is apt to be 
associated with great febrile disturbance, asthenic symptoms and other 
severe complications, and often terminates in abscess, gangrene, or casea- 
tion. 

The prognosis is also determined by tlie complications. The mor- 
tality of 54fi cases collected by W'lirfwinge was 6.2 per cent, that of the 
cases complicated with delirium tremens was ao.G per cent, of those 
complicated with acute enteritis 31.18 per cent, of those complicated 
with albuminuria 20 per cent. 

Finally, the prognosis is grave if the pneumonia has been preceded 
by other diseases of the lungs (emphysema, phthisis) or heart. Under 
such circumstances death often occurs from suffocation or j)aralyBiB of 
the heart. 

Pregnancy forms a sort of indiridnal complication. Pneumonia is 
not infrequent in pregnant women and is a source of great danger to 
the mother and child. Among 26 cases collected by Chatelain. abortion 
occurred 10 times, premature delivery 9 times. Ten mothers died. 
The farther advanced the pregnancy, the more probable are premature 
delivery and death. 

The mortality of fibrinous pneumonia varies according to the char- 
acter of the cases of each individual observer. Fraentzol states that he 
did not observe a single death among 100 cases occurring in soldiers. 
|For the years 1845-1875 Winger noted in the Christiania Iloepital, an 



i 



310 DISEASES OF THE LUNGS. 

average mortality of 16.8 per cent. In the St. Petersburg Hospital the 
mortality was 21 per cent. 

VI. Treatment. — Primary pneumonia runs such a favorable course 
in vigorous adults, who are not run down by the abuse of alcohol, that 
special treatment is unnecessary. The patient should be kept in a quiet, 
roomy apartment, and this should be ventilated morning, noon, and 
night through an adjoining room. The temperature is kept uniformly at 
about 15° B., and the air kept moist by means of vessels of water or an 
inhalation apparatus. The diet should be exclusively fluid (milk, 
meat soups, eggs, wine) and the thirst may be quenched hj the adminis- 
tration of lemonade or acids (muriatic, sulphuric, nitric, phosphoric 
acid 5.0 : 200., one tablespoonful every two hours, etc.). 

When asthenic symptoms appear or in secondary pneumonia, the 
treatment is entirely different. We should not direct our attention to 
the local changes, but should remember that pneumonia is a general in- 
fection, in which the ^eatest dangers are threatened on the part of the 
heart. The main indication, therefore, is to sustain the power of the 
heart's action. 

Above all we must employ large doses of alcohol, and this is done in 
the pneumonia of drinkers for the further reason that in this way alone 
can the outbreak of delirium tremens be prevented. 

Among the wines to be recommended are those which are specially 
rich in alcohol, such as sherry, port, marsala, madeira, and certain 
Ehine wines (Rauhenthaler, Markobrunner, etc.). One-half to one 
wineglassful may be given every hour. Champagne is also indicated, 
but the carbonic acid gas should be allowed to escape before being ad- 
ministered, in order to prevent distention of the stomach. The addition 
of pieces 'Of ice to champagne or white wine increases its stimulating 
properties. 

Too little use is made of alcohol in a more concentrated form. It 
may be given as brandy (by the tablespoonful every hour), or in the 
form of a mixture ( IJ spirit. dUut., 20.0; Aq. fontan., 180.0; Elix. aurant. 
comp., 5.0; Syr. simp., 15.0. M. D. S. One tablespoonful every one to 
twonours. IJ Spirit, vini dilut., 20.0; Aq. fontan., 180.0; tinct. aromat., 
5.0; Syr. simp. , 15.0. M.D. S. One tablespoonful every one to two hours). 

The form of administration of the alcohol should be changed fre- 
quently, in order to prevent the patient from becoming disgusted with it. 

It is alsS important, in asthenic conditions, to reduce the tempera- 
ture of the body, if it rises above 39° C. According to my experience, 
no remedy equals antipyrin in the certainty of its effect. 4.0 aissolved 
in 100. lukewarm water should be injectea into the rectum.' If no ef- 
fect is produced in two hours, another enema containing 2.0 should be 
administered. The administration of 2#0 antipyrin in wafers every two 
hours until defervescence occurs is less effective because it is apt to 
produce vomiting, even if O.OI opium has been added to each dose. 

Next to antipyrin in the reliability of its antifebrile action stands 
Icairin. 0.5 is given every hour until the temperature falls below 38** 
O. and is readministered as soon as the temperature rises above 38° C. 
But in addition to the inconveniences attending the hourly measurement 
of the temperature, kairin is not suited to the treatment of pneumonia 
because it often produces collapse despite every precaution. 

Quinine is not a certain remedy, even if 0.6 is given every fifteen min- 
utes until 2.0 to 4.0 have been administered. Vomiting is often noticed 
after the first doses, but this ceases, as a rule, if its administration is 
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oontinued. Gerliardt recommonds inhalations of quinine, employing 
one-third the quantity which ia usually ^veu internally. It may also 
be employed Bubcutaneoudy (ohiniu. munat., glycerin, pur., aq. destil., 
au 5.0. M. D. 8. One syringeful Bubcutaneouely ; themisture, in which 
the quinine is deposited as a white cri|*atailine precipitate, must first be 
placed in hot water until the crystals liave entirely disaolved). Quinine 
may also be administereil by enema (2.0 with three tablespoon fuls starch 
flour and five tablespoonfuls of lukewarm water, slowly injected into the 
rectum ). 

Salicylic acid and salicylate of aodium, in large doses (5.0-10.0), will 
often produce a marked fall of temperature and early appearance of the 
crisis, out they should be given with great caution, on account of their 
tendency to produce collapae. In the Berlin City Hospital, about twenty- 
six per cent of the cases died under the enlicyltc aoia treatment. 

Bcnzoate of sodium (5.0-10.0 at a doae) is leas apt to produce collapse, 
but is also much leas certain in its effects. 

Tartar emetic, veratrine, and digitalis act as antipyretics only by 
diminishing the vigor of the heart's action and producing collapse, 
and should not be employed in pneumonia. This is also true of vene- 
aection. 

The antipyrexial action of antipyrin ia so certain that it ia generally 
unnecessary to employ cold and cool baths. We employ baths m fibrin- 
ous pneumonia, not to combat the fever, bnt to obtain a stimulant 
effect. If necessary, a bath at 'Z8'' K., and lasting ten miniites, should 
be given morning and evening. 

If the asthenic symptoms continue, despite the use of alcohol and the 
lowering of the temperature of the body, we may prescribe stimulants, 
for esample: B Acid, benzoic, 0.3; camphor, tritte, 0,05; sooch. alb,, 0,5. 
M. f. p., rt. t, d. No, X, S. 1 powder every 1-3 hours. B Liq- 
ammon. auisat., 10.0. D. S. 5-10 drops on sugar every hour. If the pa- 
tient cannot swallow, we may order: B Camphor, tritte, 1.0; ol. amygdal,, 
10.0. M. D. S. 1 syringefiil eubcutaneously t, i, d. IJ jEther', 10.0. 
D. S. 1 syringeful eubcutaneously (this ia painful, and not infrequently 
gives rise to subcutaneous abscessea). 

It is sometimes neceasary to combat annoying individual symptoms. 
Violent cough may be relieved by mild narcotics, for example : Aq. 
amygdal amar,, 10.0; morphin. mnriat., 0.1. M, D, S. Ten drops on 
coughing. If numerous rdles and signs of extensive bronchitis are prea- 
ent.we should employ expectorants (viJepage 219), The patients are an- 
noyed not infrequently, by violent pains in the side, which may be treated 
with warm compresses, the ice-bag, ten to twenty dry or wet cups, blis- 
ters, five to ten leeches, or subcutaneous injections of morphine (morphin. 
hydrochloric, 1.0; glycerin, purl, aq. destil., aa 15.0, M. D. 8. Two 
to four minima subcutaneonsly). In insomnia, narcotics arc giveu in the 
usual doses (morphin. muriat., 0.015, at night. — Chloral hydrat., S.O; 
rauciiag. Balep.jSyr. rubi idiei, I'la 25.0. M. D. 8. To be taken at night. — 
Paraldehyde m the same doses), but we would caution strenuously against 
giving large doses of narcotics, aa they are apt to produce symptoms of 
collapse and suffocation. 

The following other methods of treatment may be mentioned : 
a. Schwarz states that the disease may be aborted by the administration 
of iodide of potassium, if it is given in the first twenty-four to thirty-six 
hours after the initial chill, b. Many writers attribute favorable effects 
.to the use of mercury (as calomel internally, externally as inunction 
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with unguent, hydrarg.). c Inhalations of ether and "chloroform (two 
to six times a day until narcosis begins) are said to be indicated when 
severe pains and marked cyanosis are present. 

9. Interstitial Pneumonia and Retraction of the Lungs. 

I. Etiology. — Interstitial pneumonia gives rise to profound changes 
in the interlobular connective tissue. The disease may be acute or 
chronic, the former variety exhibiting a tendency to the formation of 
pus, the latter to inflammatory hyperplasia of the connective tissue. 
Both forms occur rarely as an independent disease, but are usually of a 
secondary nature. 

Acute interstitial pneumonia possesses merely an anatomical interest. 
It is a mre disease, and cannot be diagnosed during life. When fully 
developed, the interlobular connective tissue is found to be broken down 
into pus; the individual lobules, and even the infundibula, are separated 
from one another The process may be confined to small spots or extend 
over a large part of the lung. The starting-point of the process is either 
at the surface of the lun^s or the disease begins at the hilns, and 
spreads along the peribronchial tissue into the interlobular fibrous tissue 
(pneumonia dissecans). 

The following are the causes of pneumonia dissecans: a. Fibrinous and 
catarrhal pneumonia, if the interstitial connective tissue, which is always 
infiltrated with round cells in these diseases, is affected too strongly, b. 
Infectious pulmonary emboli, which give rise to suppurative inflamma- 
tion in their vicinity, c. Empyema. Rindfleisch states that the lym- 
phatics of the lung are the means of spreading the inflammation, and 
that we can often follow, with the naked eye, the lymphatics, which are 
filled and surrounded by pus, from the surface of the lung into the in- 
terior, d. According to Hertina and Prevost, primary interstitial pneu- 
monia sometimes follows injury or a cold, but an infectious factor is also 
necessary; moreover, it always occurs in exhausted individuals. 

The symptoms of pneumonia dissecans are either concealed by the 
primary disease or a typhoid condition develops, the patients expecto- 
rate muco-purulent, purulent, or bloody ma-ses, friction murmurs are 
heard (complication with pleurisy); in the beginning, we find the physi- 
cal signs of infiltration of the lungs (especially dulness), and later, the 
signs of the formation of cavities. We have to deal, therefore, with a 
condition of purulent infiltration which is followed by perforation and 
expectoration of pus, and the formation of cavities. The differential 
diagnosis from pulmonary abscess is impossible. 

Chronic interstitial pneumonia most frequently follows chronic 
bronchitis and pleurisy, but it may also be secondary to fibrinous and 
catarrhal pneumonia, pulmonary abscess, gangrene, phthisis, miliary 
tuberculosis, tumors and echinococci, pneumonokoniosis. The intersti- 
tial pulmonary changes following syphilis will be discussed in Vol. IV. 

Primary interstitial pneumonia is rare, and is most apt to occur in 
old age. Some authors attiibute it to malarial influences, others regard 
it, in certain cases, as a senile proliferation of connective tissue, such as 
develops not infrequently in the kidneys, liver, and even the heart 
muscle. 

Chronic interstitial pneumonia is found at all ages. In children it 
follows measles and whooping-cough, which have given rise to bronchitis 
or catarrhal pneumonia. It sometimes develops quite rapidly, and ex- 
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tensive interstitial pneumonia may be found a few weeks after an 
attack of mcaslee. 

II. AxATOMiCAL Chanobs. — CUronio interstitial pneumonia is 
either eircamscribeil or ditTuse. In the former variety wo find fibrous 
lacatrices or noduie» whieli are often vitj flrra, occasionallv almost lu 
hardas cartila^. The tissue is sometimi's white (perhaps onlv iu spots) 
or reddisb-white in recent caseti. sometimes it is ^ray or ulaty. greenii^h- 
iilack or blnish-blaek from the presence of pigment. AceonJinK to 
Rindfleisch, this is derived mainly from extravasations of lilood. Id diffuae- 
interstitial pneumonia, the interstitial connective tissue apjiears as white, 
gray, or blackish stripes between the lobules. The iilveoii are destroyed 
m part, and replaced by conneetive tissue. If retraction of the connec- 
tive tissue occurs in peripheral portionsof theluug, the surface becomes 
uneven and nodular (cirrhosis of the lungs). 

The more the retraction of the connective tissue spreads, the more 
the volume of the lung diminishes. Circumscribed and dilluse intersti- 
tial pneumonia are often associated with another. 

Since chronic interstitial pneumonia is generally a secondary condi- 
tion, the primary pulmonary disease is, at the same time, also noticeable. 
The pleura is very of ten thickened to a greater or leaa extent, but it must 
be remembered that pleuritic thickenings and adhesions may develop 
secondarily in the rare caaea of primary cirrhosis of the lungs,* In other 
coses, the mucous ihembrane of the bronchi is found in a chronic inflam- 
matory condition, and the bronciii may be dilated in places. The bron- 
chiectasis may also develop secondarily in the cicatrix-Iike tisane, partly 
OS the result of traction eicmaed by rtie retracting tissue, partly he- 
canse the air is distributed very unequally during respiration, if a part of 
the pulmonary tissue has been destroyed and certain bronchi have under- 
gone dilatation as the result of an excessive supply of air. In pul- 
monary abscess, gangrene, caseation, phthisical cavities, neoplasms, and 
echinococct, interstitial pneumonia gives rise to the formation of a firm, 
fibrous capsule, which, to a certain extent, protects the healthy tissue. 
If the iesion is the result of pnenmonokoniosis, the luugs are found 
filled with pigment (coal, iron, ultramarine dust, etc.). 

The transition of fibrinous pneumonia into chronic interstitial pneu- 
monia occurs not infrequently. According to Murchand, the first cnanga 
is the development of young connective tissue in the alveolar spaces, and 
the interstitial proliferation of connective tissue occupies, to a certain 
extent, a subordinate place. The intra-alveolur young connective tissue 
is vascularized by now-formed vessels which pass from the capillaries of 
the alveolar wails into the new tissue, Maivhiafava arrives at similar 
conclusions; he also observed proliferation of connective tissue in the fine 
bronchi. Advanced age, previousattacks of pneumonia, and, according 
to some, exposure during the attacks of pneumonia, are said to favor the 
transition into retraction of the lungs. 

In chronic bronchitis and broncho-pneumonia, it is probable that the 
lymphatic vessels convey the i n flam m^^tion- producers to the interlobular 
connective tissue, in which they give rise to slow infiammatory pro- 

The lymphatics of the pleura maintain still more intimate relations 
with those of the interlobular connective tissue, so that it is not astonish- 
ing that pleurisy often gives rise to interstitial pneumonia. The most 
extensive interstitial changes are found in chronic and subacute pleuri- 
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In piienmoTiokoTiiosiSy the inhaled dnst is in part deposited free in 
the interstitial tissue along the lymphatics, in part in amoeboid cells 
which have passed from the alveoli into the interstitial tissue. But 
interstitial pneumonia appears to be the result rather of the accompany- 
ing chronic bronchitis tnan of the irritation from the dust. 

III. Symptoms. — Chronic interstitial pneumonia cannot be recog- 
nized until its sequel, retraction of the lung, has developed. It follows 
that the beginning of the inflammation cannot be diagnosed, especially 
as adjacent parts of the lung endeavor, by vicarious emphysema, to 
assume the function of those parts which are excluded from respira- 
tion. 

The signs of retraction of the lungs may be circumscribed or unilat- 
eral. The most frequent circumscribed retractions are those which oc- 
cur in the supraclavicular, infraclavicular, or supraspinous fosssd, asso- 
oiated with phthisical changes at the apices. Total unilateral retraction 
occurs most frequently after extensive pleurisy. 

On inspection, the thorax is found to be depressed over the affected 
part. If thcf whole lung is involved, the entire side of the thorax is 
diminished in size. The thorax appears narrower, the intercostal spaces 
are smaller, the nipple is nearer to the median line, the thoracic muscles 
are less developed, the shoulder is lower on the diseased side. The spine 
is convex towards the healthy side, and the lower angle of the scapula is 
separated from the thorax. 

The respiratory movements of the affected side are diminished, and 
occasionally almost entirely abolished. 

Abnormal pulsations are sometimes very distinct. If the anterior 
median border of the left lun^ is drawn to the outside, on account of the 
retraction, the pulsations of tne heart are strikingly distinct and diffuse, 
because an unusually large part of its anterior surface is in contact with 
the chest- walls. If the retraction has given rise to a diminution of the 
vertical diameter of the left lung, the apex beat appears in the fourth 
left intercostal space, sometimes higher. !Not infrequently it is also dis- 
placed to the side, so that it is seen pulsating in the middle axillary line 
(diminished transverse diameter of tne left lung). In the latter event, 
there is not infrequently a systolic protrusion in the second left inter- 
costal space, which is followea by a feeble, short, and more diffuse pulsa- 
tion during diastole. This corresponds to the systolic filling of the pul- 
monary artery, and to the diastolic unfolding of its semilunar valves, the 
force of which is often increased. But these phenomena are not observed 
immediately adjacent to the left border of the sternum (the normal posi* 
tion of the beginning of the pulmonary artery), but are about four to 
eight cm. distant from it, t. e,, the pulmonary artery is also displaced. 

In total retraction of the right lung, the apex beat is sometimes not 
visible, because it is covered by the left lung which has undergone vica- 
rious emphysema. The heart is sometimes drawn so strongly into the 
right thorax that its movements are visible in the fourth right intercostal 
space. 

Palpation confirms the results of inspection. Measurement shows 
the amount of retraction. In the case illustrated in Fig. 79, the differ- 
ence amounts to three cm; in reality, five cm. if we take into considera- 
tion the fact that the circumference of the right thorax is normally two 
cm. greater than that of the left. The pneumatometric valves and the 
vital capacity are so much more diminished the more extensive the inter- 
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stitiiil pneumonia, and the more the dilatation of the laag3 is prevented 
hy pleuritic Hdhesions. 

If large alveolar districta are deprived of air in coneeqiietice of the 
interstitial pneumonia, and large. permL-iihle bi'onchi enter the non-agr- 
ated district, vooal fremitus will be increassd, particularly if bronohien- 
tacia or other cavernous formations are present. But if the bronchi are 
narrowed or obliterated by the interstitial process, voeal fremitus may be 
diminished or abolished. 

Palpation often plays a prominent part in ascertaining the cardiac 
changes which have been mentioned above. The finger passed into the 
intercostal spaces often detects a puliation which is not perceptible to the 
eye. This is particularly true of the diastolic pulsation of the puimo- 
nary semilunar valves, and which is felt as a short, clicking blow alter- 
nating with the apes beat. 

On percussion we find dulness, displacement of the boundaries of the 
lung, and immobility of its borders. 

The dulness is owing iu part to the absence or diminution of air in 




the affected parts, in part to the narrowing of the intercostal spaces. If 
the affected parts inclose cavities, the dulness may be associated with a 
tympanitic or metallic quality, change of pitch, and other signs of cav- 
ity. In addition, percussion gives a feeling of increased resistance. 

If the vertical diameter of the lungs is diminished, the apex will he 
found lower than normal. This is an extremely important sign of in- 
cipient phthisis. When the retraction is total, the lower border of the 
lung is also displaced upwards. On the right side, the npper boundary 
of the liver is unusually high (normal beginning of absohite [lesser*! 
liver dnlness in the right mammary line, between the sixth and seventh 
riba), on the left side Triitibo's seriilunar space becomes enormonsly high 
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(upper boundary normally is immediately below the apex beak, t. e., im- 
mediately below the sixth rib). Since pleural adhesions are usually pres- 
ent, the respiratory movements of the edges of the lungs are absent or 
diminished. 

In retraction of the left lung, a zone of loud pulmonary resonance is 
found not infrequently to the left of the edge of the sternum, and from 
the second to fourth costal cartilages. This is the result of vicarious em- 
physema of the rignt lung and the displacement of the mediastinum to 
the left by its anterior median border. 

When the retraction is circumscribed or confined to one lobe, vicari- 
ous emphysema of the remainder of the lung often causes the pulmonary 
retraction to appear less than it really is. 

The auscultatory phenomena depend upon the anatomical conditions. 
No respiratory murmur is heard over non-aerated cicatrices in which the 
bronchi and alveoli are occluded. If the bronchi are permeable, bron- 
chial breathing may be heard. When the connective tissue incloses cav- 
ities, tinkling or metallic rdles, metallic breathing, and metallic bron- 
chophony may be heard. But schematization is impossible. Gross errors 
will be avoided only if we entertain clear ideas with regard to the genesis- 
and physical significance of the phenomena. 

Juergensen states that cirrhotic cracking occurs quite regularly in 
pulmonary retraction. He describes it as moderately nne, heard only at 
the height of inspiration, not changed on coughing, and intermediate 
between crackling rdles and pleuritic friction sounds. It is produced 
probably in the catarrhal bronchi which are situated in the non-aerated 
parenchyma. 

Auscultation of the heart possesses a certain degree of importance. 
The second diastolic (pulmonary) sound is intensified, corresponding to 
the palpable, often also visible closure of the semilunar valves. 
. The imperfect respiration is apt to produce attacks of frequent respi- 
ration, a feeling of want of breath, and cyanosis. On account of the 
vicarious emphysema which is produced, these symptoms may be very 
slight while the body is at rest, out they always appear during mental or 
physical excitement. 

Retraction of the lun^ also produces certain effects on the heart. 
If a certain portion of the pulmonary capillaries are destroyed, the 
blood pressure in the pulmonary artery must increase, t. e,, the right 
ventricle must undergo dilatation and hypertrophy. 

Hence very serious disturbances may arise. If the power of the 
heart muscle diminishes, symptoms of stasis are the inevitable result. 
This is to be expected so much more readily in pulmonary cirrhosis, be- 
cause the amount of work which devolves upon the right heart is unusu- 
ally large. Not alone the destruction of pulmonary capillaries increases 
the amount of work to be performed by the heart, but the slight dilata- 
bility and impeded mobility of the lungs have an extremely important 
effect upon the circulation in the pulmonary artery. 

IV. Diagnosis. — We have previously stated that chronic interstitial 
pneumonia remains latent so long as there is no considerable diminution 
in the volume of the lung. The recognition of pulmonary cirrhosis i& 
easy if we consider, not a single symptom, but tne ensemble of symp- 
toms. Among the individual symptoms, a pathognomonic value can be 
attributed only to partial or total retraction of the chest. Immobility 
of the borders of the lungs, increased elevation of the liver,, di^lace^ 
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ment of the heart, etc., may also be produced by other diseases (simple 
pleurisy, tympanites, etc.). 

V. Peognosis. — The prognosis can with difficulty be discussed from 
a general standpoint. It is so much more grave the more extensive the 
disease. Lesions of the valves or heart muscle render the prognosis 
more serious. In addition, the prognosis depends upon the primary 
affection. 

VI. Treatment. — The treatment must be confined to general thera- 
peutic directions. The patients should avoid bodily and mental exer- 
tion, take a light but nutritious diet, and avoid everything which 
jequires increased labor on the part of the lun^ or heart. 

In many cases rational pulmonary gymnastics is advisable. The pa- 
tients should take deep respirations several times a day. the arm being 
strongly elevated upon the side corresponding to the affected lung, and 
the chest bent towards the sound side. In this manner the affected side 
is forced to take a more active part in the respiratory movements than 
by the use of compressed and rarefied air, which is distributed uni- 
formly to both lungs, 

10. Pulmonary Abscess. 

I. Etiology. — Pulmonary abscess leads to destruction of the lung 
tissue. The disease is rare and most frequently attacks men in middle 
life. • 

The following are the causes of the disease: a. Fibrinous pneumonia, 
especially when it attacks feeble individuals or drinkers, when it is very 
extensive, is situated in the upper lobes, and is associated with pulmo- 
nary hemorrhage. Fibrinous inflammation occurring in emphysematous 
and indurated lungs also exhibits a tendency to abscess formation, b. 
Catarrhal pneumonia may also give rise to abscess, c. Embolism of the 
pulmonary artery. This is a not infrequent cause, puerperal diseases 
or py8e^lic processes forming the most frequent starting-point of the dis- 
ease. But not every embolus is followed by an abscess. If it does not 
possess infectious properties, it will give rise merely to an hemorrhagic 
infarct, d. Injury to the lung, e. Foreign bodies in the bronchi. 
These may sometimes remain in the bronchi for months before the first 
signs of pulmonary abscess make their appearance. 

Under the etiological conditions mentioned, abscess of the lung has a 
tendency to run an acute course. According to Traube and Leyden, 
pulmonary abscess may also run a chronic course, assuming an acute 
character from time to time. 

II. Anatomical Changes. — In acute pulmonary abscess, a cavity 
filled with j)us is found within the lungs. Tlio size of the cavity varies 
from that of a pea to that of a large apple. Sometimes an entire lobe is 
occupied bv the abscess cavity, and Beattie recently described a case in 
which, following a fibrinous pneumonia, almost the entire right lung 
had undergone suppuration. The cavity is sometimes irregularly round, 
sometimes jagged and chambered. Its inner surface is uneven, torn, 
villous, and in places (sometimes over the entire surface) is covered with 
a yellowish-green, gray, or brownish layer of pus. It is almost always 
surrounded by a fibrous capsule, which is the result of interstitial pneu- 
monia around the abscess. Recovery is possible by means ^of retraction 
and the development of granulations on the inner surface. The con- 
tents of the cavity sometimes have a foul odor, but this is often a post- 
mortem phenomenon. 
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Palmonary aboceea OGcnrs most frequentl.T in the opper lobes, i 
eral abacemes, pftrttcolarly when embolic in their oripn, are BOI110I 
foand. Theso abscesses are aaoallj ailaated jit the periphery of tiie 

III. StMPTOifs. — The charact«r of the spatnm is an extremely impor- 
tant feature in the dinical history, and it alone renders the dlaguoeia poa- 
siblo. The Bpntutn is purulent and almost always contains macroaoopic 
ahreds of the pnlmonarv parenchTnia, 

The daily amount of sputum is usually not inconsiderable; five hun- 
dred ccra. is not infrequent, and one thousand ccm. hare also been ob- 
served. It generally haa a stale, mouldy, sometimes buttennilk-liko 
o<Ior. If expectoration is impeded, the odor may become foul ; but this 
ditappears as soou as the sputum is again expectorated in larger quantities. 




Sriitum i)( (lUlmoDary alisceaa. ACMi- Lffden, 

If the expectoration ib not free, the putrid decompoBition of the pus is 
apt to lead to pulmonary gangrene. In typical cases, the sputum looks 
exactly like laudable pus. It i^ a hnmogeneons, greenish, opaque fluid, 
of creamy consistence and alkaline reaction. After standing, itseparat«8 
into a lower, granular, sediment- like layer (mainly pus^iorpiiscleB) and 
an upper serous layer. If the expectoration is very profnse, the upper- 
most layer may become frothy. lu certain cases, the sputum retains a 
brownish color for a longer or shorter time, on account of the presence 
of a large amount of blood-pigment crystals. Occasionally the sputum 
is scanty, inuco-purulent, lumpy, like that obserred in phthisis. 
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..3Bt importaDCe attacheB to the presence in the sputum of mocnuoopic 
ids of the parenchyma. They form yellowiah, vellowish-p^y or 
greenish -gray, and smoky shreds which, on being Bliaken in water, are 
resolved into villouB. shreddy, Seating masses. Their number and siEe 
are sometimeB astoukhing, a diameter of three to sii cm. being reached 
at times. 

On microscopical examination, the sputum is found to be oompoaed 
of the elastic fiores of the alveoli, mixed with cellular and crystaUine 
elements and bacteria. In addition to mucous anil pua-corpuaclea, and 
desquamated epithelium, we notice f:it crystals in the shape of radiating 
or tuft-like structures. Yellowish- brown or brownieh-rwl pigment gran- 
ules are also present. The abundance of hssmaloidin cryatals is especi- 
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ally characterietic. They appear in the shape of we 11 -developed plates, 
or of tufts which radiate in one or more directions and often contain, 
pigment in their midst (Fig. 80). The occurrence of black pulmonary 
pigment is less important. Finally, we find bacteria, which are always 
round, usually of tlie same size and arranged in groups. 

Shreds of parenchj-ma also appear in the sputum of chronic pulmonary 
abscess. They are generally black, but rarely present an alveolar struc- 
ture. They consist generally of firm fibrous tissue; and, in addition to 
fatty mucous and pus-corpti soles and alveolar epithelium, contain cholea- 
tearin tablets. 

The expectoration aometimes occara in jets and moathfuls. The 
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patient tisnally lies upon the affected side, so that a longer time elapses 
before the secretion, reaches the mucous membrane of the enerent bronchifs 
and gives rise to cough. 

The physical signs of « cavity may be detected if the lesion is situated 
sufficiently near the surface. Remittent or hectic fever is often present; 
sweats and chills may also occur. As a rule, rapid emaciation follows. 

The clinical development of pulmonary abscess varies according to its 
cause. If it follows fibrinous pneumonia, the crisis of the latter is usually 
delayed (beyond the fourteenth day of the disease), and is often incom- 
plete. Fever soon reappears, the patients complain of difficulty of 
breathing and stitches in the chest, and relief is onlv'obtained after the 
•sudden expectoration of pus. Our suspicions should bo aroused if the 
patient is feeble or addicted to drink, if the pneumonia is very extensive 
or the sputum is hemorrhagic. Traube showed that the ^rass-green 
sputum may alternate for one or two days with, the hemorrhagic sputum. 
In one case'Leyden found the first shfeda of parenchyma on tne sixteenth 
day after the beginnin|; of the primary pneumonia. In another case of 
puerperal, embolic origin, the first shreds of parenchyma appeared on 
the twenty-third day after the occurrence of the pulmoiiary emoolism. 

The possible terminations of the disease are: a. Becovery, with the 
formation of a cicatrix and usually retraction of th6 lung. J. Incomplete 
recovery, the inner surface of the abscess .cavity continuing to secrete 
purulent or muco-purulent masses, c. Death from hectio symptoms and 
increasing exhaustion, or suddenly from rupture of the abscess into the 
air passages, d. Transformation of the abscess into pulmonary gangrene 
Jby decomposition of the pus. e. Rupture of the abscess externally. 

The rupture may give rise to pleurisy or pneumothorax, or tne pus 
makes its way througn the chest-walls, after previous adhesion of the 
pleural surfaces to one another. Senator has seen emphysema of the 
skin produced in this manner. Beatti noticed rupture of the abscess 
through the diaphragm, formation of an hepatic abscess, and finally per- 
foration of the posterior chest- wall beneath the scapula. Pericarditis 
has been reported, in a number of cases, as a complication of pulmonary 
abscess. 

IV. Diagnosis. — The character of the sputum renders the diagnosis 
of pulmonary abscess easy. It may be mistaken for: 

a. An abscess which has ruptured into the lung from the outside, for 
example, in empyema, cold abscess originating m the spine, hepatic 
abtcess, pyo-pericarditis, suppuration of the bronchial glands, etc. 

The differential diagnosis depends on the development of the disease, 
on the changes in other organs, and on the presence of shreds of pul- 
monary parenchyma in the sputum. 

b. Pulmonary Phthisis. 

In phthisis the macroscopic shreds of lung tissue and the hsBmatoidin 
crystals are absent. At the same time the clinical history of the disease 
is different. 

c. Pulmonary Oangrene. 

The sputum of gangrene stinks and contains mycotic bronchial plugs. 
In the latter are found leptothrix pulmonalis and wavy needles of margraic 
acid. In addition, the number of haematoidin crystals is much less, and 
elastic tissue is present only exceptionally. 

V. Prognosis. — The prognosis is much more favorable in this dis- 
ease than in pulmonary gangrene. Recovery is not infrequent, although 
the disease is always a serious one. 
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VI. Tbeatmest. — The indicatiora are to maintain the strength, 
limit the Buppuration, and prevent decomposition of the pua. 

We should order nntntioua diet. alcohoJic Btirauianta in generous 
amounts, quinine, iron, and cod-liver oil. 

The second and third indications nay be met at the same time. The 
air of the room shouki be kept pure and sprayed several times a day with 
carbolic add (two per cent) or thymol (one per cent). Wo may also order 
inhalations of turpentine, carbolic acid, thymol, salicylate of soda, ben- 
lOate of Goda, etc. 

Surgical interference becomes necessary when perforation threatens. 
he opinion is gaining ground that the abscess sliouid bo opened even 
^ iriier, if we are sure that it is situated at the surface of the lung, Teale 
IBports a favorable caao, Paine a fatal one. In one case Pinne observed 
fte development of a fistula after the operation. When the caae ivaa re- 
rted, this tistula had lasted eight months. 
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11. Pulmonnry Gangrene. 

I. Etiology. ^Pulmonary gangrene is mortification of the lung 
;ue, associated with processes of decomposition. It is a rather rare 
sase, occurring more irequentty in males than in females, and develop- 
generally between the ages of 10 and 40 years, though cases have 
in known to occur in early infancy and old age. 
The disease occurs principally among the lower classes, inasmuch as 
Its development is favored by poor nutrition, abuse of alcohol, living in 
damp and crowded apartments. It is said to occur at times in an epi- 
demic form in poorly ventilated and crowded institutions. Pulmonary 
gangrene has also been observed frequently among the insane (melan- 
cholia with refusal of food, epileptics, drinkers). Some authors attribute 
this to overcrowding and poor ventilation of the asylums. 

After severe infectious diseases (typhoid fever, measles, etc.) it somc- 
timea develops after very slight causes, evidently because the organism 
is enfeebled and thus presents a more marked predisposition to mortifi- 
cation processes. We are not justified, however, in speaking of a primary 
.jredisposition {gangneniemiaj. It is well known, however, that marked 
— iDgnensemia develops in diabetes mellitus. 

The following are the immediate causes of pulmonary ^ngrene: 
a. Affections of the bronchi (bronchiectasis with putrid bronchitis 
id foreign bodies). 
As the putrid process occurring within dilated bronchi is very similar 
pulmonary gangrene, it is not surprising tiiat the walls of the bronchi 
lould occasionally become eroded and perforated, and the gangrenous 
jirocess thus extend to the parenchyma. In like manner, foreign bodies 
may give rise to a putrid process in the bronchi, wliich extends later to 
the pulmonary tisfi:ie. In a case described by O reuse r, gangrene occurred 
on the eighth day after a boy had swallowed an ear of rye live centimetres 
in length. On the twelfth day, the foreign body was expectorated, and 
complete recovery ensued. In carious processes in the ear, cancer of the 
lips, tongue, or tonsils, in noma, in operationson the mouth, putrid sub- 
Btancea may enter the larynx, then pass deeper, and give nse to pul- 
monary gangrene. Trantvetter has recently described a case in which 
cerebral abscess is said to have given rise to pulmonary gangrene by 
means of embolism of the pulmonary artery. This case appears sueeep- 
^,ble of more than one interpretation. Perhaps the cerebral abscess was 
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secondary to the gangrene of the lungs. Foreign bodies sometimes- 
enter the respiratory tract after perforation of the air-passages, for 
example, in cancer of the oesophagus, vertebral caries, suppuration of 
the bronchial lymphatic glands, mediastinal suppuration and tumors, 
etc. Among the not infrequent foreign bodies are articles of food which 
*^have gone the wrong way,'* especially in paralysis of the epiglottis, 
ana3sthe8ia of the laryngeal mucous membrane, and in feeding by means 
of the oesophageal sound. 

6. Diseases of the parenchyma of the lungs (inflammation, abscess, 
phthisis, and echinococci). 

There can be no doubt that fibrinous pneumonia may pass directly 
into gangrene of the lungs. It must be remembered, however, that 
hepatization is not infrequently a result of preceding gangrene. Gan- 
grene is most apt to develop after fibrinous ])neumoma when the patients 
are feeble or addicted to dnnk, or when the infiltration is very extensive, 
so that the circulation becomes very much enfeebled or entirely inter- 
rupted, or if hemorrhages occur at the beginning of the pneumonia. 
An influence in this direction is also exerted, according to Bindfleisch, 
by the occurrence of putrid bronchitis in a pneumonic lung. Catarrhal 
pneumonia is a more infrequent cause of pulmonary gangrene. The 
connection between pulmonary abscess and gangrene is readily under- 
stood. Putrid decomposition of the contents of the abscess is alone 
necessary to cause gangrene. Traube explains its rare occurrence in 
phthisical cavities by the greater dryness oi the latter. In one case, I 
observed gangrene as the result of echinococcus of the lungs, The^ 
vesicle was expectorated, and gangrene developed in the cavity thus 
formed. 

c. Diseases of the pulmonary vessels ^embolic gangrene). 
PulmonaiT gangrene will necessarily aevelop whenever tne circulation 

in any part of the lung is interrupted. This is rarely the effect of hem- 
orrhagic infarction produced by rupture of the blood-vessels, embolism, 
or venous thrombosis. In the English literature of the subject several 
cases are reported in which pulmonary gangrene is said to have resulted 
from falling into the water. 

In embolic pulmonarv gangrene, the emboli generally take their 
origin at the periphery oi tne body, are impregnated with septic sub- 
stances, and, therefore, give rise to inflammation and putrid decomposi- 
tion of the lungs. This may take place in marantic thrombosis, in de- 
cubitus, diphtheritic changes of tne skin (in children particularly in 
diphtheria of the vulva), puerperal diseases, abscess of the liver, caries- 
of the petrous portion of tne temporal bone, etc. 

d. Injuries to the lungs. 

Perforating and gunshot wounds, and contusions of the lungs, give 
rise not infrequently to gangrene. The same lesion may follow a fall or 
blow against the chest without external injury. 

II. Anatomical Changes. — Pulmonary gangrene may be circum- 
scribed or diffuse, the former varying from the size of a bean to that of an 
apple, the latter having no sharp boundary, and involving an entire lobe 
or even an entire lung. The anected parts stink, but the foul odor is 
sometimes less offensive than during life. 

Circumscribed gangrene occurs not infrequently in multiple foci, 
more often on the right side than on the left, most frequently in the 
lower lobe, less frequently in the middle, and least frequently in the 
upper lobe. It is bilateral in exceptionid instances. 
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_ The gangrene is found usually at the peripliery, more infrequently 
■ffithin the htng. 

When the gangrene begins in the upper lobe, Beveral fnci develop at 
a later period, evidently because a portion of the expectorated ichor has 
flowed into the broncliua of the upper lobe and there produced sec- 
ondary gangrene. 

The first changes in circumscribod gangrene begin witli the formation 
of a browuish-black or greenish- black scurf. Then the periphoral parts 
begin to 8ofteu. separate from the surrounding tissues, and are situated like 
a sequestrum in a cavity tilled with ichorous fluid. If the cavity is con- 
nected with a bronchus, the solid parts may be eipeetorated, or they 
first undergo complete softening and are expectorated gradually in a 
fluid condition. 

The gangrenous cavity is usually of an irregularly rounded shape, un- 
even upon its inner surface, eroded, and filled with a stinking, grayish- 
green, crumbly, flocculent fluid. The bronchi iieuully empty into it with 
sharply-cnt ends, and are in a condition of Intense catarrhal inflamma- 
tion. While these gangrenous changes are developing, the adjacent 
vessels are generally undergoing obliteration. It is only when the gan- 
grene spreads very rapidly that patent vessels are opened, and avery free 
hemorrhage results. 

The irritant action of the f^agrenous ichor mav i^ive rise to loss of substance 
in the mucous membrane of the bronchi. Putrid bronchitis and bninchiecUisia 
ma; also develop as the result of pulmonary gangrene. 

The periphery of eiie cavity is often surrounded by a sort of fibrous 
capsule, which has developed as the result of interstitial pneumonia. 
This offers a possibility of the recovery of the process, the pu'ts shrink- 
ing more and more, and the cavity undergoing gradual closure by the 
formation of granulations upon its inuer Gurface. In other cases re- 
covery is incomplete. The putrid decomposition of the contents of the 
cavity ceases, but the inner surface assuraes the characteristics of a pyo- 
genic membrane and constantly furnishea a purulent eecretion. More- 
over, the secretion may again become pntrescent. 

If tbe connective tissue capsule is wanting, the gangrene oceaaionaliy 
continues to spread and becomes diffuse. The a<ljacent portions of the 
lung are occasionally found to bo cedematous or in a condition of hepa- 
tization. 

If the gangrene is situated near the surface, the pleura may become 
involved. Purulent or putrid pleuritis develops through tlie agency of 
the lymphatic channels, or the gangrene extends to tbe pleura and pro- 
duces pleurisy directly, or the gangrenous focus ruptures into tlio plcn- 
rai cavity, giving i-iae to purulent or ichoroas pleurisy or pyo-pneumo- 
thorax. 

Previous pleuritic adhesions may prevent perforation into the pleu- 
ral cavity, In this way the gangrenous masses sometimes perforate the 
ehest-waJlB and appear under the skin or externally. Stokes observed a 
case in which tbe ichor extended below the skin m far as the scrotum 
Halley reported a cose in which ichor and gangrenous lung tissue made 
their appearance below the mamma; the gangrenous mass was removed 
with the knife and i-ecovery took place. Perforation of the skin may bo 
preceded by emphysema. 

Perforation sometimes takes place through the diaphragm or into 
(he a'sophagua and mediastinum. Rupture into the bronchi or tracliea 
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3 less frequent. Hertz doBcribes a caae in which gangrene exteuded to 
the costal ploura, diaphragm. pGritonpum, and epli^en. 

!n diffnae riulraonary gangrene, the tissue of the Inng is converted 
into a blackish -green or grayish-green mass which has a naaseous oilur, 
is permeated with iciior, ana apixiars brittle and macerated. It pusses 
gradually into the surroiindiiig healthy tissue and exhibits a marked 
tendency to epread further. It is more freauent on the right side than 
on the left, and in the upper than in the lower lobes. The bronchial 
glands are generally swollen, sometimes even gangrenous. 

Ill, Symptoms. — Gangrene of the lungs may oe entirely latent dur- 
ing life. The disease can be reooRnized with certainty only when the 
gangrenoas spot communicates with the bronchi. Oar snspicions shonld 
be aroused, however, whenever an individual, in whom the assumption 
of a pulmonary affection ia warranted, suddenly begins to suSer from 




remittent fever, rapidly grows feeble, suffers froni sweuta and dnlla. but 
espe^lly if the breath stinks, or the patient him^-If complama of a 
nauseous taste in the mouth or smellB a cadaverous odor. 

The character of tho sputum is the most important Bymptom of 
manifest pulmonary gangrene. The sputum Btinks and con tarns shred. 
of lung tissue. In cLes of central gangrene this is the sole ^m>i^-^ 

The smell of the sputum is aomeiimes nauseous biting like horse- 
radish or garlic, sometimes peculiarly cadaverous and sweetish. It is 
oommnniSited very rapidly to the surrounding atmosphere, bo that the 
paUent must sometimes be' isolated. After standing:, the ™f "f th« 
imitum diminisbcs, and is sometimes lost ma few '"l""*^^-, J^ J'^W' 
tum 18 shaken the smell again becomes evident. The amount of the 
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^^ntum is sonietimes but little over one hundred ccm., iiut generally it 
ie more copious and may roach one thonentid ccni. Expectoration ia 
sometimes by the mouthful, and the sputum at times gushes from the 
mouth and nose. 

It is always alkaline, but soon becomes acid on standing. After stand- 
ing quietly, it separates into three layers. The upper one consists chiefly 
of froth, mixed with a few grayish-yellow or grayish-green clumps of pus 
and mucus. The middle layer is an ashen-gray or greenish-gray eerouB 
which contains a few fiocculi. The lower layer is granular, sedi- 

—juent-likc, and contains the shreds of parenchyma. 
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These form black or hlaokiali-gra^' masses, varying from the size of a 
pin's head to almost the size of a nail. They float in water and have a 
torn, villous surface. Thoy consist of a transparent, colorless basement 
substance, which allows the recognition of the alveolar framewopfc of the 
lungs and rarely contains elastic fibres (Fig. 82). In places we find 
yellowish drops of fat, clumps of black pulmonary pigment, and needles 
of the fatty acids. In addition, they contain a granular mass which, 
under sufficiently high powers, is found to consist of leptothrix pulmo- 
nalis. 

The lower layer of the sputum also contains peculiar plug-like 
BtructiiruB (mycotic bronchial plugs), which vary in size from tnat of a 
gmin of sago to that of a bean. They are whitisb-gnty, or bright- 
brown, of the consistence of porridge, and on being squeezed emit a 
peculiarly bad smell. They coneist of needles of the fatty acids (Fig. 
83), yellow or brown flakes of pigment, htematoidin crystals, drops ot 
Ikt, occasionally of more or less well preserved red blood-globules; the 
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chief constituent ie rd apparently granular detrituH. Under siifficientljr 
high powers, the latter \» reeolve'l into definite forms of fnngi. These 
coneist in the main nf round granules and rods. Sometime? a number of 
granules are arranged in cliaiua of greater or less length, or there are 
extremely long rods or rode with numerous mcmhers (Fig 8i a). These 
atructures have a lively movement. On tlie addition of tincture of 
iodine they assume a hrowuieh-yellow, violet-blue, purple- violet, or blue 
color, hut the coutents of the individual elements, not the living mem- 
brane, are alone stained. JaS6 obtained from the plugs a snow-white 
substance which turned blue on the addition of iodine, hut was neither 
an albuminoid, nor could it he converted into sugar by the aotion of 
saliva. JafT4 and Leyden applied the term leptothrix pulmonalis to 
this fungus, whoso shape and reaction are the same aa those nf lepto- 
thrix buccalts, and attribute to it the power of producing putrefaction. 
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e fungus made its appearance when the sputum of other diseaaee 



was allowed to pulrefy. In addition to leptothrix pulmonalia the plugs 
and shreds of lung tissue contain spirilli (Fig. 84 c), and these are 
specially numerous when the sputum has a sweetish odor ; also long. 
broad tnreads, with eel-like movements (Fig. 84 d). Kannenherg re- 
cently discovered in the sputnm two forms of infusoria, viz.. monasleos, 
and cercomonas, The former is a pale globule, only a little smaller than 
a red blood-globule and provided with a whip-shaped, sinuous append- 
age. The cercomonas also possesses a sim])io or bifurcated whip-like 
T'leud (Fig. 84 b), and in addition a sort of riveting disk. The move- 
, jnents cease soon after the sputum is expectorated, and at the end of 
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Wenty-four hours both mfnsoria can be distinguished only after stain- 
ing with methy] violet. 

The mycotic bronchial plugs are sometimes absent in pulmonary 
gangrene, particularly if the cavity has a somewhat regularly rounded 
shape, and the mode of entrance of the main bronohus perioita free and 

"fhe sedimentary layer of the sputum also contains more or less de- 
generated red and white blood-globules, and crystals of ammouia-mag- 
nesiau phosphates. 

On chemical examiaatioii of the sputum, Jaff^ and Leyden found that 
it contained volatile fatty acids, especially hutyric and valerianic acids, 
usually ammonia and sulphuretted hydrogen, often leuoin, tyrosin, and 
tracea of glycerin. Pilehne and Stolmkow discovered a ferment-like body 
similar to trypsin, and whicb probably destroys the elastic fibres in the 
shreds of parenchyma. 

The disease is almost always associated with fever of a remit- 
tent type. This often subsides for a few days or weeks and then re- 
appears. The apyrexial interval often corresponds to a period during 
which the sputum has diminished in amount, and the putrid odor has 
subsided. Chilly sensations and even decided chills are not infrequent: 
profufie sweats are also often observed. All these symptoms are the ra- 
sult of the absorption of ichor. The pulse is very much accelerated, 
small, and soft. The vital energies of the patient are rapidly lost, 
emaciation occurs, and the complexion becomes pale or gray. In rare 
cases the strength of the patient remains unimpaired for a long time. 
This is often noticed in putrid bronchitis, and in doubtful cases is useful 
iu differential diagnosis. 

No local changes will be found in the thnras in cases of central gan- 
grene. When diffuse gangrene is situatwl peripherally, the physical 
signs will be those of pulmonary iuQltration, while in circumscribed 
gangrene with formation of a cavity, cavernous signs will appear. The 
most positive sign of a cavity consists in the fact that the percussion 
sound over a certain district is dull before espectoration, and tympanitic 
after expectoration. In addition, the boundary of the area of dulness is 
sometimes displaced on change of position, on account of the moveftient 
of the fluid contained in the cavity. It siionld be stated that the patients 
generally assume lateral decubitus upon the affected side in oraer thai 
the secretion ma^' accumulate in the cavity, and its constant discharge 
into the bronchi prevented. According to the point of entrance of the 
bronchus, the patients assume an elevated or low position of the body. 

Iliemoptysis la a not infrequent complication of pulmonary gangrene. 
This is sometimes the first symptom of the disease, or it occurs at anad- 
vaucod stage after violent coughing, or it develops spontaneously from 
ei'osion of a vessel. It is dangerous on acconnt of its prof useneas, so that 
Huffocation may occur from filling of the bronchi, or death may follow 
the excBBsive loss of blood. 

The masses of blood sometimes have a peculiar black-red color, and 
occasionally the microscope shows very few well-preserved red blood- 
globules. 

Previous mention has been made of the complication with pleurisy 
and pneumotlionix, and occasionally with gangrene of tlie integument. 
Complete anorexia, vomiting, and diarrhcea sometimes make their ap- 
pearance. These symptoms are usually the result of decomposition of 
■ih« food from the ingestion of putrid sputum. 
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Metastatic suppuration may also occur. Meyer reports a case of 
putrid cerebral abscess and hepatic abscess. 

Lombroso reports that he has obserred a gangrenous odor and leucia 
in the urine in pulmonary gangrene. 

The disease may run an extremely rapid course. Diffuse gan- 
grene sometimes leads to a fatal termination within a few days. In 
circumscribed gangrene the disease may extend over many weeks or 
months. Recovery may be complete or incomplete. In complete recovery 
the sputum loses its stench^ becomes scanty^ at first purulent^ thenmnco- 
purulent^ and finally ceases. These symptoms correspond to the forma- 
tion of a fibrous cicatrix at the site of the previous cavity. If a cavity with 
smooth inner surface persists, the expectoration of purulent fluid will 
continue^ and it is possible that the process of putrefaction will again ap- 
pear. 

If circumscribed gangrene shows no tendency to recovery, a sort of 
typhoid condition (fever, clouded sensorium, delirium, muscular twitch- 
in^s, fuliginous coating on the lips and tongue) develops towards the close 
of life. 

IV. Diagnosis. — In many cases the diagnosis of pulmonary gangrene- 
is easy, on account of the character of the sputum. It is most readily 
mistaken for putrid bronchitis, but in the latter disease the sputum con- 
tains no shreds of lung tissue, although a few elastic fibres may be pres- 
ent if the process of decomposition attacks the walls of the bronchi. 

In empnyema which has niptured into the lung, the expectorated 
masses sometimes have a nauseous odor, but the sputum is purulent and 
contains no bronchial plugs. The sputum of phthisis may also have a 
foul odor if the patients are so feeble that they are unable to expecto- 
rate, and the stagnant secretion undergoes putrid decomposition. This 
is an unfavorable sign, which forebodes impending death from collapse. 
The previous history will obviate any difficulty in the diagnosis between 
gangrene and phthisis. 

If sputum is wanting, the diagnosis must usually be left open. A 
probable diagnosis may sometimes be made if the expired air has a cadav- 
erous odor, but we should avoid mistaking this for loetor ex ore. In the 
latter condition, the foul smell increases m intensity the nearer we ap- 
proach the mouth of the patient, and is often lost at a short distance 
from him; but in pulmonary gangrene the stench is diffused with uni- 
form intensity over a great area. 

V. Prognosis. — The prognosis of diffuse gangrene is bad. The pro-- 
cess spreads uninterruptedly, and, as a rule, rapidly proves fatal. 

Under propjer treatment, recovery is not very rare in circumscribed 
gangrene. This will occur so much more probably the more vigorous- 
and youthful the patient, the smaller the gangrenous spot, the less the 
tendency to destruction, and the more uncomplicated the condition. 

VI. Treatment. — The patients should be kept constantly in a re- 
cumbent position because, on rising, putrid secretion is apt to pass into 
the lower air passages jand thus to infect healthy portions of tne lung. 
In addition to nutntious and easily digested food, the patients should 
receive large amounts of alcohol (brandy, strong wine, etc.). 

If possible,* they should be placed in a separate room, partly in 
order to prevent annoyance to those about them, partly in order that 
the atmosphere shoula be as pure as possible. In summer the room 
should be aired directly several times a day, at other seasons it should be 
aired through an adjoining i*oom. It is also advisable to disinfect the 
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air by means of the spray (oarbolio acid 3-4)<, four to six times a day) o- 
by vessels of hot water in wliich a few tablespoonfuU of turpentine hare 
been placed. 

The sputnm should be espeetorated into a vessel whicli contains dis- 
infectants and may be tightly closed. Naphthaliu (2.0 ponred on the 
bottom of the apit-glass every morning), carbolic acid (5 per cent), per- 
- manganate of potaesium (5-10 per cent), chloride of hme, or powdered 
charcoal may be employed. 

In addition, the patient should wear an inhalation mask, and should 
inhale disinfectants as often and as long as possible. 

The CurHchmaan mask consists of a round iron framework, the free border of 
which bean a rubber ring filleii with air bo that it will readilj adapt itself to the 
shape of the face. By means of a rubber band, the apparatus, after being ai)i>lied 
to the mouth and noae. is foat^neid around the head (Pig. 85). Anteriorly is a 
short tube, bearing an anterior and posterior wire framework, the former beia^ 
easily removed from tiie tube. Id this tube ia placed a sponge soaked with distn- 
fectiog druK.i, the wire framework preventingita falling outor comiug in contact 
with the akin. The best remedy for inhalation is carbolic acid, beginning with a 
five-per-CBntandiacreasingitsstrength toaflf L^-per-cent solution— indeed, there is 
no objection to theemployment of thepure acid. Turpentine is preferable, how- 
ever, if the patients bave a tendency to heeraoptj^s. The patients soon grow 
accustomed to tlie inhalation. The feeJinK of oppression, which may be experi- 
enced at the beginning, soon disappears and many patients finally wear the mask 
night and day. 

The emrfoyment of Siegle's inhalation Km. w. 

apparatus (Fig. 32) ia less effective. The 
Hubstancea used for inhalation are : carbolic 
acid (2-4 per cent), permanganate of po- 
tassium (0.1-0,5 per cent), boracic acid 
(2-4 per cent), benaoate of sodium (5-10 
per cent), salicylic acid (0.3 per cent), 
thymol, infusion of chamomile, turpen- 
tine, a'jua creasoti, balsams of Peru, Tolu, 
Mid copaiba. The inhalations should be 
repeated from four to six times a day. 

The simplest mode of inhalation is the 
pouring of turpentine into a vessel of boil- 
ing water, and the inhalation of the vapor 
through a funnel held over the Tesael. 

Stokes observed good effects from in- 
halations of chlorine; inhalations of bro- 
mine and o-tygen have also been recommended. 

Little can be e.tpected from internal remedies. Traube recommonded 
acetate of lead (0,05 everv two hours) or, if no fever ia prest'ot, tannic 
acid (0.3 every two hoursj in order to diminish the amount of sputum. 

Several attempts have been made to open the gangrenoua fnci and 
(PP'y Burgical treatment. Bull cured a case in twenty days, and Feuger 
/eporta another case of recovery; Carley and Smith mot with no success. 
All operation appcara specially indicated when the Icsiou ia situated super- 
ficially. If several foci are present. Bull recommends that each be 
treated separately. 

Special symptoms, anch as violent cough, diarrhcea, etc., must be 
treated according to the principles already laid down. 
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12. Neoplasms of the Lungs, 

1. Among the tumors of the lung, carcinoma and sarcoma alone 
possess clinical significance. The other forms of tumors (fibroma, 
lipoma^ enchondroma, osteoma, dermoid cysts, cylindroma) usually give 
rise to very vague or no symptoms during life. 

Carcinoma of the lung is primary or secondary, usually the latter. It 
occurs more frequently in men than in women, and usually from the age 
of twenty to thirty years, but exceptionally in childhood rAJdowic re- 
ported a case in a child of five and a half months). The causes of- 
primary cancer are unknown. In certain cases injury has been men- 
tioned as the immediate cause. According to Harting and Hesse an 
extraordinarily large number of the miners m the Schneeberger cobalt 
mines die of primary cancer of the lunffs (75 per cent of all the deaths). 
The disease generally deyelops about the age of forty^ after the patient 
has been wording in tlie mines for upwards of twenty years; it must be 
regarded probably as the result of innalation of arsenic. 

Seconaary cancer of the lung generally follows cancer of the breast, 
but may also follow cancer of any other organ. Sometimes there is a 
metastasis from remote organs, sometimes there is a direct propa^tion 
from adjacent parts (cancer of the thoracic walls, spine, OBSopEagas, 
mediastinum, etc.). 

2. Soft medullary cancer is obseryed most frequently in the lungs, 
but alyeolar cancer, scirrhus, and epithelial cancer naye also been found. 
The carcinoma may be infiltrated or circumscribed. In the form.er 
yariety there is a diffuse proliferation which passes into the healthy 
tissues without any sharp boundary; in the circumscribed form we find 
sharply defined nodules. In both cases the greater part of a lobe may 
be absorbed by the new growth. The tumor may attain the size of a 
child's head. In other cases there are innumerable small nodules resem- 
bling miliary tubercles (eyen the clinical history may be similar to that of 
miliary tuberculosis). 

The cancerous nodules may be situated withm the lung or at the sur- 
face, and often immediately underneath the pleura. In tne latter eyent, 
they present not infreciuently a central depression (cancerous umbilica- 
tion). The cut section is generally white, soft, sometimes almost 
creamy; the tissue swells up aboye the cut surface, and is often trayersed 
by fine injected yessels. The nodules are occasionally softened internally, 
and a part of the softened mass may be discharged through a bronchus 
during life, so that a cavity forms within the tumor. 

In other cases, calcification and ossification develop within the can- 
cerous nodules. Of twenty-seven cases of primary cancer of the lung col- 
lected by Eeinhard, eighteen were found in the right lung, nine in the 
left lung. The right upper lobe is affected most frequently. The new- 
growth generally starts at the hilus, and then spreads to the periphery 
inside the walls of the bronchi, or around the bronchi, or along the ad- 
ventitia of the vessels. 

In many cases, cancer is also found in other organs. The bronchial, 
mediastinal, supraclavicular, infraclavicular, and axillary glands are 
often infiltrated, and may press upon the veins, giving rise to oedema and 
jstasis of blood. Or the nerves may be compressed, and violent neur- 
algia produced. The growth may also proliferate directly into the 
nerves. As a result of the increased size of the affected lung, the heart 
may be displaced, and disturbances of circulation may arise in this 
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manner. The c«iic«rona degeneration may dIso eitend to the periear- 
dium, heart muscle, and origin of the great vessels. Finally, pulmonary 
■oanoer may perforate the thoracic walls, and appear externally. 

3. The symptoms of pulmonary cancer may be easily deduced theoreti- 
cally. The diminution of the respiratory surface will produce liisturb- 
ances of respiration (shortness of breath, cyanosis, irregular respiratory 
movements). If compression of the heart or venous trunks is produced, 
<Bdemaand dilatation of the veins will result. In addition, we find a 
characteristic sputum, signs of absence of air in the pulmonary tissue, 
carcinomatous degeneration of peripheral lymphatic glands, occasionally 
metastases in peripheral organs. All these symptoms may he absent if 
llhe cancer attains only slight dimensions. 

Death sometimes occurs suddenly from profnae hffimoptyaia. 

Ill certain cases, the symptoms are very Tague: dyspnoaa, asthmatic 
attacks, cyanosis, symptoms of bronchitis, a feeling of oppression, Ian- 
oinuting pains within the chest. Mucous and not infrequently blood- 
stained sputum. The ohnical history will sometimes warrant a probable 
diagnosis, especially if the symptoms develop after extirpation nf a 
caat^er; in other cases, the history resembles that of phthisis or miliary 
tuberculosis, especially it the patient Buffers from profuse night sweats. 

Among the objective changes we find dulnesa, which is often so irregu- 
lar in shape that in doubtful cases this feature serves to differentiate the 
disease from pleurisy. If the lumen of the afferent bronchus ia free, 
bronchial breathing is heard over the area of dulness. If tlie bronchus 
is occluded, neither respiratory murmur nor vocal fremitus will be found. 
The affected side of the thorax may be enlarged, and the heart displaced, 
if the cancer involves a large part of the lung. The cancer-muss some- 
times makes its way to the outside through an intercostal apace. Not 
infrequently we observe dilatation of the cutaneoua veins, and (sdema in 
the face, arms, and chest; these symptoms merit special attention if they 
appear only on one side. Hard, swollen glands near the clavicle and in 
the axilla should also be carefully considered. 

Stokes was the first to call attention to the fact that, the sputum 
occasionally presents a gelatinous reddish or blackish -brown appearance, 
evidently as the result of the intimate admixture of mucus and blood. 
But this form of sputum may also occur in other pulmonary affections. 
Elliot and Janssen described a grass-green sputum — the result of pro- 

Eesdvc transformation of the blood pigment. Cancer elements have 
en found in the sputum, and even pieces of cancer, which were visible 
to the naked eye, have been expectonitefl. In some cases thesole symp- 
tom of the disease is violent and repeated htemoptysis. The sputum may 
acquire a very foul odor. 

4. The disease maybe mistaken for aneurism, if the piilae on the 
affected side is smaller than on the heallhy side, and a systolic murmur 
is produced by compreaaion of the aorta or pulmonary artery. Pulsation 
of cancerous masses lying over the heart may also lead to errors in diag- 
nosis. 

5. As a matter of course, the prognosis is unfavorable, and the treat- 
ment must be restrii(ti-d to symptomatic measures, 

6. The history of sarcoma of the lungs is the same as that of cancer, 
so that a differential diagnosis between the two is impossible daring 
life. £roeuIein successfully removed from the lungs a sarcoma nodule, 
which was secondary to sarcoma of the chest-walls. 
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of the Lungs. 



13. Ecki 

1. Echinooocci may develop primarily in the Inngs, or be conTByed 
from other organs. It ia most freqiiejitly secondary ti) echinococcus of 
the liver. As a general thing, the vesicle breaks tlirongh the diaphragm, 
and then enters the lung; more rarely, llie commiinicatioo takes place 
through the hepatic voina, the inferior vona cava, and the right side of 
the heart. Ths lungs may also be affected secondary to echinococcua of 
the heart which haa nroken looae and been carried into the pitlmonory 
artery. 

Echinococcus of the long is sitoated most frequently in the right 
lower lobe, more rarely in the upper lol>ea. It ia occasionally found in 
several lobes, in exceptional cases in both lungs. 

The size of the vesicles varies, but they may attain the dimensions of 
a man's head, or even occupy almost an entire lung. Under auch cir- 
flumstancea. we find dilatiition of the thorax, diaplacement of the heart, 
diaphragm, and liver, and, in young persons, curvature of the spine. 

Scheuthauer recently described a case of multUooular echiuococctu of 
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the lung, developing in the branches of the pulmonary artery. Asdnl 
found ajt echinococcus in the pulmonary vein. 

Small vesicles may gradually calcify, and often remain for a loi^ 
time in the lung as a corpus mortuum. In other cases suppuratioa 
occurs around the vesicle, whieh becomes loosened, passes uito tne bron- 
chi, and is expectorated. In the most favorable event a cicatrix fonns 
at the site of the vesicle, but suppuration and gangrene of the surround- 
ing parts may also take place. As a rule, the vesicle ia expectorated in 
little pieces, indeed, tliey may be so small as to be recognizable only 
under the microscope. The vesicle sometimes ruptures in consequence 
of bodily exertion, or violent coughing. If it is situated immediately 
beneath the pleura, it may rupture into the pleural cavity and into a 
bronchns at the same time, thus giving rise to pneumothorax. 

The echinococcus has also been known to rupture into adjacent 
organs; into the cavities of the pleura, pericardium, or peritonenm {with, 
subsequent infiammation) . into the stomach and intestines (followed i»y 
evacuation from the rectum). 

2. Pulmonary eohioococcus occurs in regions in which dogs are 
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nnmeroua, the houses are not kept clean, aud men and animals lire to- 
gether a good deal. 

3. The disease can onlv be recognized with certainty if the vesicles, 
pieces of the vosielea, or their contents are expectorated. 'J'he vesicles 
and their shreds are readily recognized. They have a milk-gJass or blu- 
iah-white color, are opaque, and the free edges of the larger pieces have 
a tendency to roll inwards (Fig. 86). Under the microscope thay are 
found to he composed of parallel layers, which are separated from one 
another hy slightly granular lines (Fig. 87). The contents of the vesicle 
may contain acolicea and hooks ^Fig. 88). If these parts of the echino- 
cocrus cannot be demonstrated m the sputum, the diagnosis, as a rule. 
is imposBible. Death sometimes occurs unexpectediy from sudden rup- 
ture of a veaicle. In other caaos recurring hemorrhages are observed for 
many months, and their cause is disclosed only at the autopsy. Some- 
times pleurisy develops, remaina stationary for a long time, and cauaea 
death from exhaustion. On autopsy, echinococci are found beneath the 




pleura. If large echinocooci are situated centrally, very vague reapira- 
tory dieturnances are produced; a feeling of oppresaion, pain, dyspncea. 
attacks of suffocation, occasionaliv fever and ranid emaciation If an 
extensive echinococcuB is situated immediately beneath the uleiira, we 
will find the following local cliungea: dulness. abolition of the reaping 
tory murmur and of vocal fromitos over the area of dulnesa. occasionally 
dilatation of some of the intercostal spaces, dilatation of the thorax, dis- 
placement of t!ie heart and liver; if the compression of the lung is very 
marked bronchial breathing may be heard at the periphery of the dul- 
nesa. These symntoms change if the eehinococcus veaicle is expectorated 
and are replaced by cavernous signs (tympanitic or metallic tympanitic 
percuasion sound, cracked-pot resonance, change of pitch on opening and 
cloaing the mouth, bronchial or metallo- bronchial breathing, increased 
bronchophony, consonant or metallic rdles). The signs of a cavity will 
disappear and give place to those of non-a6rated tissue when a cicatrix 
forms. In other cases the eymptoma are followed by those of pulmonary 
gangrene. "^ ■^ 
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propagation of the inflammation does not obtain in all cases (propaga- 
tion of the inflammation-producers through the lymph channels). Pleu- 
risy always occurs when destructive processes in the lung cause destruo- 
tion of the pulmonary pleura and perforation into the pleural cavity. 

Inflammation- of the pericardium^ sternum, ribs, and spinal column 
may also be followed by pleurisy. In certain cases it is the result of 
cancer of the mammary gland and oesophagus, or abscess of the latter 
organ following the ingestion of forei^ bodies. Inflammation of the 
cellular tissue of the neck or mediastinum extends occasionally to the 
pleura. Pleurisy may also be produced by inflammations within the ab- 
dominal cavity (peritonitis, abscess of the liver, spleen, kidneys, perine- 
phritis, peritypnlitic abscess, psoas abscess, etc.). The inflammation 
may spread through the agency of the numerous lymphatics of the 
•diaphragm, or deposits of pus break through the diaphragm into the 
pleural cavity. Under sucn circumstances, the latter sometimes con- 
tains coloring matter of the bile, fseces, worms. 

Pleurisy which develops in the neighborhood of an abscess is not necessarily 
purulent. 

Profound changes in the blood and the metabolic processes are fre- 
quent causes of secondary pleurisy. We mav mention Bright's disease, 
gout, scurvy, cachexisB in general, and valvular lesions of the heart. In 
another series of cases the infectious diseases constitute the primary 
cause. In this category may be included measles, scarlatina, small-pox, 
acute articular rheumatism, diphtheria, ulcerative endocarditis, gonor- 
rhoea, pysBmia, and septicaemia. Pleurisy occurs much more rarely in 
typhoid fever, and usually not until the fever has become remittent. 

In all probability the bacteria, to which these infectious diseases owe their 
origin, exert a direct inflammatory irritation upon th^ pleura, to which they 
have been conveyed through the Ivmphatics. Certain epidemics of infections 
diseases are characterized by their frequent combination with secondary 
pleurisy. 

Finally, secondary pleurisy may be the result of diseases of the pleura 
itself (tiXberculosis, carcinoma, sarcoma). 

In the majority of cases, pleurisy is unilateral. If it is bilateral, the 
primary cause is generally tuberculosis, cancer, Bright's disease, gout, 
scurvy, syphilitic cachexia, in short a general disease. 

II. Anatomical Changes. — Pleurisy may be either dry or fluid. 
The former variety leads to the production of fibrinous deposits, the 
latter to the formation of an exudation, which may be serous, purulent, 
ichorous, or bloody, or a mixture of various forms. 

In the beginning all forms of pleurisy are alike. The changes gener- 
ally begin with unusual dilatation and hypersBmia of the subserous and 
serous vessels. The inflamed portion ox the pleura thus assumes a 
very red appearance, which is sometimes uniform, sometimes in the form 
of closely aggregated streaks, sometimes in the form of islands and 
patches. In certain places we may find rupture of the vessels and small 
extravasations which extend occasionally to the free surface of the 
pleura. 

These changes are followed very rapidly by swelling of the serous and 

subserous tissue, evidently as the result of exudation from the dilated 

Tessels. The free surfaces of the pleura soon lose their lustre and have 

a dull look (swelling, cloudy swelling, and partial desquamation of the 

endothelium). 
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The inflammatory changes terminate temporarily in the production, 
upon the surface of the pleura, of cobweb-like or thick, firm membranes 
-which are readily removed with the aid of a scalpel. These membranes 
are composed or exuded fibrin, whose origin Virchow attributes to the 
parenchyma of the pleura, while Kindfleisch believes that it is derived 
from the dilated blood-vessels and coagulates upon the free surface of 
the pleura. On microscopical examination of the membranes, we find a 
fibrillated basement substance, in which a larger or smaller number of 
white corpuscles are situated. On the addition of acetic acid, the base- 
ment substance swells and assumes a homogeneous appearance. 

In dry pleurisy these changes alone are produced; they may be either 
circumscribed or diffuse. As a rule, the process affects both surfaces 
of the pleura on one side of the thorax, and is rarely confined to the pul- 
monary or costal pleura. 

If a dry pleurisy resolves, the membrane is absorbed, its constituents 
undergoing partly mucous, partly fatty changes. In other cases the 
membranes organize into fibrous adhesions between the costal and pul- 
monarjr pleura, the round cells contained within them being converted 
partly into connective-tissue cells, partly into new blood-vessels by juxta- 
position and hollowing out. Occasionally we find that, instead of ad- 
hesions, thickenings oi the pleura are produced. 

Sometimes an entire lobe or lung is adherent to the chest-walls by 
more or less firm connective tissue, sometimes there are ribbon-shaped 
adhesions, finally we may find villous appendages which are occasionally 
the result of rupture of previous band-shaped adhesions. 

In fluid pleurisy, the first changes are exactly similar to those men- 
tioned in the description of dry pleurisy, but they continue with greater 
or less rapidity until a fluid exudation accumulates in the pleural cavity. 
If the exudation is serous, it generally appears as a yellowisn or yellowish- 
green fluid which is rarely perfectly clear, but is more often cloudy and 
mixed with flocculi. Cases of pure serous pleurisy are not frequent. 
As a rule, we find more or less firm, thick, yellow fibrinous coagnla, 
partly in the fluid, partly upon the surface oi the pleura. These ac- 
cumulate generally upon those parts which take a relatively small part 
in the respiratory movements (the fissures between the lobes and the 
space between the diaphragm and the base of the lung). At those places 
at which the fibrinous masses upon the pulmonary and costal pleura 
come in immediate contact, their surface appears very uneven, like a 
network — an appearance which is evidently the result of the friction of 
the pleural surfaces against one another. 

The fibrinous coagula consist of a fibrillated basement substance and 
a few round cells. The serous fluid usually contains but few cellular 
elements: round cells, desquamated endothelium, and a few red blood- 
globules. If the exudation has been formed a long time, the cells pre- 
sent signs of fatty degeneration, and the fluid is ^o found to contain 
free drops of fat. 

In purulent pleurisy, the fluid exudation is similar to the pus of an 
ordinary abscess. It is an opaque, greenish or greenish-yellow fluid 
which separates after standing into two layers, the lower one consisting 
mainly or the cellular elements, the upper of the pus serum. Fibrinous 
coagula are rarely absent in this form of pleurisy; they are often ex- 
tremely soft, and contain a large proportion of cellular elements. Puru- 
lent pleurisy may exist as such from the beginning, or it may develop 
22 
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from a preceding serous pleurisy. The latter moile of origin is observed 
in the majority of cases. 

A large proportion of the pus-cells are white blood-globules which 
have emigrated from the vessels of the jdeura. It may be assumed, how- 
ever^ tliat the pus is also derived from other sources. In his experi- 
mental investigations, Rindfleisch noted their develepment from endo- 
thelium cells, the nuclei of which proliferated and then separated from 
the mother cell. It has also been maintained that the pus-cells may 
originate from the fixed connective-tissue cells of the subserous and 
serous tissue. 

The miiToscope shows intact and fatty pus-cells in the purulent exu- 
dation. In one case I found crystals of a double pyramid shape, exactly 
similar to I^eyden's asthma crystals. 

In ichorous pleurisy, the fluid has a grayish-green or dirty reddish- 
brown color, and a biting, stinking, cadaverous odor. 

On microscopical examination, we find in the main a granular de- 
tritus, composed in part of bacteria. In one of my cases the exudation 
contained an enormous number of needles of the fatty acids. In those 
cases which are the result of putrid bronchitis or pulmonary gangrene, 
the exudation contains peculiar brownish crumbs or plugs, consisting of 
margaric acid crystals, drops of fat, pulmonary pigment and leptothrix 
pulmonalis (vide page 325). 

Hemorrhagic pleurisy is easily recognized by the bloody color of the 
fluid exudation. In recent cases, when a large amount of blood is mixed 
with the exudation, the fluid may look like freshly drawn blood, in older 
cases it has a brownish-red or brownish- black appearance. In the former 
event the red blood-globules are usually unchanged, in the latter they 
may be swollen, discolored, degenerated. White blood-globules and 
granulo-fatty cells are also present. The blood -globules are derived to a 
slight extent from extravasations, the majority passing into the pleural 
cavity by diapedesis from the blood-vessels. 

I recently observed, in a typhoid fever patient, a hemorrhagic exuda- 
tion which was lac colored and contained haBmoglobin; all the red blood- 
globules were destroyed. 

The exudation sometimes contains a large amount of fat, and looka 
like chyle or milk; it contains drops of fat, fatty cells, and also chole- 
stearin crystals. This is observed in cancerous pleurisy, but sometimes 
independently of cancer. 

The amount of the pleuritic exudation may vary from a few table- 
spoonfuls to fifteen or twenty pounds, or even more. 

The specific gravity of the fluid is generally from 1.015 to 1.023. 
Acconling to Mehu, a specific gravity under 1.015 indicates that the fluid 
is the result of transudation, a specific gravity above 1.018 points to its 
nleuritic origin. The amount of albumin in serous exudations varies 
from 3.5-7 per cent. Gerhardt detected paralbumin in serous and puru- 
lent exudations. In many cases sugar is present, in others a glycogen- 
like body, which is converted by saliva into sugar. Nannyn constantly 
found urea, uric acid, and cholestearin. The latter was especially 
abundant in purulent exudations, after they had been exposed for some 
time to the air. Leucin, tyrosin^ and xanthin were also derived from 
purulent exudations. 

In serous exudations the amount of CO, varies from forty to sixty- 
three {)er cent and increases with the duration of the exudation. In 
purulent exudations the amount of CO, is so much less the greater the 
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number of pus-cells present. Traces of nitrogen and oxygen are also 
found. 

The fluid is not always freely movable in the pleural cavity, because 
as a rule there are numerous adhesions between the costal and pulmonary 
pleura. The adhesions are often so extensive that they form a sort of wide- 
meshed sponge, the interstices of which are filled with fluid. Sometimes 
there is an adhesion of the layers of the pleura along the entire surface 
of the fluid (encapsulated pleurisy). As a rule, the encapsulation is a 
secondary change. 

Large exudations do not find room in the pleural cavity unless t!ie 
thoracic and abdominal viscera are displaced and the thorax is dilated. 

The lungs are first affected by the accumulation of fluid. In the be- 
ginning they float upon the surface of the fluid, but when the latter 
Becomes excessive, the lungs are compressed and converted into a firm, 
non-aerated tissue. The compression first occurs upwards and anteriorly, 
finally upwards and posteriorly. If the compression is complete, the 
lungs constitute a non-aerated, flattened structure, of a tough and 
leathery consistence and a grayish-red, brownish-red, or blackish color. 

Next to the lungs the mediastinal organs, particularly the heart and 
large vessels, suffer displacement and compression. If the exudation is 
situated on the left side, the heart is displaced to the right, so that its right 
border may extend into the space between the right mammary line and 
the right axillary line. The neart is usually displacied to th^ right as a 
whole, so that the apex remains directed towards the left. Torsion of 
the heart, so that the apex is pushed furthest into the right thorax, may 
occur, but is much rarer. In right-sided pleurisy the heart is pushed 
further into the left thorax, so that the apex may be situated in tne left 
axillary line. The heart is very often lower than normal. 

The exudation also presses upon the diaphrajjm and the subjacent 
organs, the liver and spleen. The diaphragm is lower. than nornnil, 
becomes more flattened or may even be convex towards the abdominul 
cavity. In right-sided pleurisy, the liver is pushed downwards; the 
right lobe is usually exceedingly low, while the left lobe is abnormally 
high, so that the liver has evidently been twisted. 

Fraentzel showed that this torsion of the liver is not observed in all 
cases. In extensive pleuritic exudations, the diaphragm may be lower 
than normal on the healthy as well as the affected sid^. Hence the liver 
as a whole may be pushed downwards. If the depression is especially 
marked upon the affected side, the liver may be bent at an angle in its 
median line. 

In pleurisy of the left side, the spleen is displaced. It is generally 
pushed downwards and towards the median line, so that it projects to a 
greater or less extent into the left hypochondrium. It is turned occa- 
sionally upon its longaxis, so that the latter is no longer parallel to the 
course of the ribs. The stomach also undergoes a change in position, 
particularly at the fundus. 

III. Symptoms. — Not a few cases of pleurisy are attended with such 
slight symptoms that they remain latent during life. This is generally 
the case in dry pleurisy of slight extent, which can only be recognized 
by its sequelsB, as soon as adhesions impair the respiratory locomotion )f 
the lung or the complementary pleural spaces are obliterated. 

The objective symptoms are often restricted to local changes; at the 
most, the patient complains of pain in the side and disturbance of respi- 
ration. 
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In other cases, general symptoms are also noticed, the phenomena of 
fever being prominent among tliem. Sometimes the disease begins 
acutely with one or usually several chills followed by considerable, often 
continued fever. This disappears at the end of three or four weeks, the 
local changes in the thorax likewise undergoing resolution. Not in- 
frequently the disease begins in a subacute manner. There are repeated 
chilly sensations at the outset, the fever is irregular and continues four. 
six, or eight weeks. Finally, there are chronic cases in which pyrexial 
and apyrexial periods alternate with one another. Cases have Deen re- 
ported in which the disease lasted upwards of twenty years. 

The severity of the general symptoms does not always depend upon 
the local changes. In extensive pleurisy, the general symptoms may be 
slight, and vice versa. None of the general phenomena will enable us 
to make a positive diagnosis, so that the latter is rendered possible only 
by the local changes. This is especially true of secondary pleurisy, in 
which the general symptoms may oe entirely concealed by the symptoms 
of the primary disease. 

Pain and pleuritic friction murmur are among the chief symptoms 
of dry pleurisy. The diagnostic interpretation of the pain may admit of 
doubt, but the friction murmur is i)ositive proof of the existence of dry 
pleurisy. In some cases, however, the friction murmur is permanently 
absent. 

If the patients take to bed, they lie, as a rule, upon the healthy side. 

This position is assumed because the slightest pressure upon the 
affected side increases the pleuritic pains. Traube also showed that de- 
cubitus on the affected side may cause stasis in the veins of the subserous 
and serous tissues, so that the adjacent nerves are irritated. However, 
decubitus upon the healthy side is not observed in all cases, the position 
depending chiefly on the irritability of the patient and the severity of the 
pain. vTe often find that at the beginning of the disease, when the 
pains are most intense, the patient lies constantly upon the healthy side, 
later he assumes the dorsal decubitus or may even lie upon the auected 
side. 

The affected side of the thorax takes less part in the respiratory 
movements than the healthy side. At the same time the respiratory 
excursion of the thorax on the affected side usually begins later than on 
the healthy side, and it may even be interrupted and jerky. 

This phenomenon is the result of the pleuritic pain. Every vigorous 
respiratory movement must increase tlie pain on account of tension of 
the pleura, and each incautiously-performed respiration will produce an 
involuntary arrest of the respiratory mechanism oy the sudden pain. If 
the pains are very severe and diffused, the affected side may be almost 
motionless during respiration. If the pains are confined to an upper or 
lower half of the chest, it will sometimes be found that the unaffected 
half moves with unusual vigor. 

A sort of temporary deformity of the thorax is sometimes observed. 
The shoulder of tne affected side is depressed, the intercostal spaces are 
narrowed, the thorax seems to be drawn inward, the integument can be 
drawn into a fold more readily than upon the healthy side, and the spine 
is scoliotic with the convexity towards the healthy side. These changes 
are evidently the result of the spinal scoliosis, and are produced involun- 
tarily in order that the inflamed costal pleura should be as free of tension 
as possible. When the patients assume complete dorsal decubitus these 
phenomena rapidly disappear. 
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Signs of cyanosis are noticed not infrequently upon the cheeks and 
visible mucous membranes ; the more irregular and superficial the respi- 
rations the more marked is the cyanosis. 

Pressu re upon the intercostal spaces is more painful than that upon 
the ribs because the latter diminish the force of tne pressure. Each in- 
tercostal space should be carefully palpated from in front backwards, 
and the boundaries of the painful region marked with a pencil. From 
the size of tliis region we may judge, to a certain extent, of the extent of 
the inflammation, although we know with regard to other inflammatory 
processes that the region of pain does not extend to the boundary of 
inflammation at all points, while at others it passes beyond the inflamma- 
tion. As a rule, the boundaries marked upon the tnorax are irregular 
in shape and extend over more than one intercostal space. They are 
found most frequently upon the lower, anterior, and lateral portions 
of the chest, and the parts adjacent to the nipple are apt to be especially 
sensitive. 

If a pleuritic friction murmur of considerable intensity is present, 
this is sometimes convoyed to the hand as pleural fremitus. This is felt 
sometimes as a gentle stroke similar to that felt on passing the flnger rap- 
idly over silk, sometimes as a creaking, crackling sensation, as if a snow- 
ball is squeezed between the hands, or a stiff piece of sole leather is bent 
to and fro. 

As a general thing, the leathery friction fremitus is not continuous, 
but is distinctly interrupted. It is sometimes felt only at the height of 
inspiration, in other cases it is felt during inspiration and expiration, in 
the rarest cases it is heard only during expiration. As a rule the impres- 
sion is produced as if two rough surfaces were rubbed against one 
another from above downwards or in the opposite direction. The fric- 
tion fremitus almost always increases if deep inspirations are taken. Its 
intensity is also increased at times by firm pressure upon the intercostal 
spaces. It is often very temporary and may disappear permanently after 
a few minutes or hours. In other cases it disappears after a patient has 
taken a few deep respirations, but soon reappears. Occasionally it 
lasts for weeks, months, or even years. 

Vocal fremitus is unchanged in dry pleurisy, since the thin membran- 
ous deposits which cover the pleura are unable to affect it materially. 
Kothing abnormal is found on percussion. 

The respiratory murmur is often very feeble and interrupted upon 
the affected side, on account of the diminished vigor and jerky character 
of the respiratory movements. But the chief symptom of dry pleurisy 
is the pleuritic friction sound. This is sometimes a superficial, gentle 
stroking, sometimes a loud, creaking or crackling sound. It may be 
interrupted and jerky in character. It is sometimes so loud that it is 
audible to the patient himself, or is heard at a distance from him. 

It was formerly held that the friction sound is not heard until after 
the pleurisy has lasted several days. But Lebert noticed it on the first 
and second days of the disease, and Fraentzel claims that it is audible 
within twelve to fourteen hours. A deposit upon both layers of the 
pleura is not necessary to its production. Kuessner and Ferber found 
the friction murmur when the inflammation was confined to a single 
layer of the pleura. 

The pleuritic friction sound is heard most frequently at the height 
of inspiration, much more rarely at the beginning. Sometimes it is 
heard only during deep and accelerated respiratory movements. It is 
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heard occasionally both during inspiration and expiration, least fre- 
quently during expiration alone. If deep inspirations are taken for a 
considerable period, it may suddenly disappear for a longer or shorter 
interval, evidently because the rough surfaces of the pleura have become 
smoother, on account of the continued vigorous friction. Jt may also 
disappear spontaneously for days^ and then reappear unexpectedly, with- 
out any apparent change in the local or general conditions. 

The intensity of the murmur is not infrequently increased by vigor- 
ous pressure with the stethoscope, and in rare cases it is audible only 
when a certain amount of pressure is thus exercised. Its duration 
varies from a few minutes to several years. Wintrich reports a case in 
which it was heard for four years. It is heard most frequently over the 
anterior and lateral inferior portions of the thorax. When heard only 
over the apices, it rouses a suspicion of phthisical changes comi)Iicated 
by secondary pleurisy. 

The sound may have a very peculiar rhythm if the inflammatory 
process has developed near the pericardium (more frequently in left than 
m right pleurisy). In such cases, the murmur is apparently dependent 
on the movements of the heart, so that it mav be mistaken for a peri- 
carditic friction sound. The differential dfagnosis will be discussed 
later. 

To a certain extent, the cough constitutes a transition from the local 
changes to the general symptoms. It is often a very annoying symptom, 
which is productive of great pain and loss of sleep. 

Some authors maintain that pleurisy as such do?s not give rise to 
cough, but that this is the result of a complicating bronchitis. Experi- 
ments on the production of cough by mechanical irritation of the pleura 
do not agree m their results. My own opinion is tliat inflammatery 
irritation of the pleura produces violent cough. It will be found that 
many of the patients cough without expectorating or presenting other 
evidences of bronchitis. In many healthy individuals i have been able 
to provoke cough by gentle pressure in an intercostal space. In cases of 
empyema which have undergone operation, I have also been able to pro- 
duce cough by mechanical irritation of the pleura. 

Stitches in the side are observed very frequently in dry pleurisy, inde- 
pendently of cough. "When these pains are absent, the disease is recog- 
nizable only from the presence of the pleuritic friction sound. 

In some cases the pain is felt upon the healthy side alone. Gerhardk 
explains this fact by the assumption of anastomoses in the mediastinum 
between the thoracic nerves of Doth sides, but lluss has been unable to 
demonstrate them anatomically. 

The disease often begins suddenly with febrile symptoms. The scene 
opens with a chill or prolonged chilly sensations, and this is followed hy 
continued, subcontinued, or irregular increase of temperature. This is 
associated with other febrile symptoms, viz., acceleration of the pulse, 
increased thirst, general malaise, scanty diuresis. 

Dry pleurisy often exists as an independent disease, or it is a prepara- 
tory, complicating, or secondary affection in pleurisy with effusion. 
The latter disease generally begins as a dry pleurisy. If the fluid 
exudation is afterwards absorbed, the rough surfaces of the pleura come 
in contact with one another, and the conditions of dry pleurisy again 
develop. Finally, fibrinous deposits and adhesions are often founa at 
the surface of an inflammatory exudation, so that the signs of fluid are 
associated with these of dry pleurisy. 
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Pltiuritic adhesions form the cbioi sequel of dry pleurisy. They may 
give rise to obliteration of the com])Iomentary pleural spaces, or to lixa- 
tiun of tlie borders of the lungs, In these conditions, the respimtory 
movements of the lower and median borders of the lungs cannot be 
demonstrated on percussion. 

Riegel and Tuczek observed inspiratory intensification of the apex 
beat of the heart when adhesions passed from tho anterior border of the 
Umg to tho outer surface of the pericardium. As the fibrous adhesions 
are drawn upon duriug the inspiratory increase in tho volume of thp 
lungs, they cause the heart to approach the chest- vails more closely, and 
thus make the apex beat more distinct during inspiration. I have also 
observed this symptom in other conditions, viz., in a case of diffuse bron- 
chitis which affected chiefly tho anterior inferior portions of tho lungs. 
At each inspiration the intcrcogtal spaces were drawn in deeply; and as 
the lungs were only slightly movable on account of the bronchitis, the 
apex of the heart was closely approximated to the chest-walls during in- 
spiration, and the apex beat thus became more distinct during inspira- 
tion. The symptom disappeared entirely after the bronchitis subsided. 
The pleuritic adhesions are sometimeB so complete that one or both 
lungs are firmly fixed over their entire extent. But as the mobility of 
the Uinga exerts a great influence on the circulation, especially on the 
emptying of the pulmonary artery, the circulatory apparatus necessarily 
becDincs affected. At first tho right ventricle is alone affected, but the 
disturbance is soon conveyed to the left ventricle, and finally tho entire 
heart undergoes hypertropliy and dilatation. Phenomena of stasis are 
iv]it to develop under such circiimstancea, particularly in the Iniigs, on 
account of tlie impaired mobility of these organs. Emiihyseraatous 
changes develop not infrequently even when tlie pleuritic adhesions ai-e 
circumscribed. Emphysema may develop beneath the adherent parte 
{produced by unequal dilatation of the lungs, and unequal distribution 
of air in them). 

In fluid pleurisy the chief interest also attaches to the local changes. 
Percussion olTers the most important diagnostic aid. The presence of fluid 
in the pleural cavity will not be recognised if diilness is absent, and an 
iiccnmulation of fluid below a certain amount remains latent during life. 
Ferber found that it wiis necessary to introduce one hundred and twenty 
ocm. of water into the chest of the body of a I'iiild of twelve years to 
produce feeble dulnoss a finger's breadth over the posterior inferior sur- 
face of the chest. In an adult, four hundred ccin. were necessary to 
iroduce dulness of about two fingei-s' breadths. In the adult, about one- 

■f litre of fiuid must bo present to jjermit of a positive diagnosis. 

Aa a general thing the exudation must be two cm. in thickness iu 
order to prodnoe dulness; even then care is necessary, since the diilnese 
will bo distinct on gentle jwrcuasiou alone. 

Tho local changes depend almost exclusively on the amonnt of exu- 
dation. 

Among the symptoms observed on inspection, the position of tho pa- 
tient often attracts attention. Patients suffering from pleurisy with 
effusion constantly maintain a position upon the affected side. If a dry 
pleurisy becomes fluid, the change is recognized by tho change in the 
position of the patient from the sound to the diseased side. 

If the patient lies upon the affected side, the healthy side of the tho- 
rax is (lircoted upwanU, so that ita respiratory movements are the {reeat 
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that in children the healthy side was larger than the affected side, on ac- 
count of vicarious emphysema. 

The affected side Of the chest takes very little or no part in the re- 
spiratory movements; in the former event, they often begin later than 
on the healthy side, and may be irregular and interrupted. 

Inspiratory retraction of the epigastrium is sometimes observed, 
when tne weight of the inflammatory fluid presses the diaphragm down- 
wards, so that it projects with a convex surface into the aodominal 
cavity. If inspiratory contraction of the diaphragm occurs under such 
circumstances, the points of origin of the diaphragm must necessarily be 
drawn inwards. 

The respirations are almost always considerably increased in fre- 
quency . This is usually the result of various factors. In the first place, 
the compression of the lung diminishes the respiratory surface, so that tho 
patient attempts to secure compensation by increasing the number of re- 
spirations. Furthermore, if pain is felt, the respirations are more super- 
ficial and therefore more hurried. In addition, the respirations are hur- 
ried when the heart is pushed strongly to one side, for not alone is the 
mobility of the healthy lung impeded, but circulatory disturbances must 
also be produced. It should also be taken into consideration that the 
diaphragm is sometimes pushed strongly downwards, or that the inter- 
costal muscles are slightly paretic, as the result of serous infiltration. 
Febrile movement is also a cause of increase in the number of respira- 
tions. 

Very striking phenomena are produced when the exudation gives rise 
to displacement of adjacent organs. This is influenced, not alone by the 
amount of fluid exudation, but also bjr the mobility of the organs. An 
organ will not undergo displacement if it is fixed by adhesions. 

The earliest signs of displacement are usually presented by the heart. 
These are particularly striking in left-sided pleurisy when the cardiac 
movements are visible to the right of the sternum. The displacement 
is sometimes so marked that the cardiac movements are seen on the out- 
side of the right mammary line. As a rule, the heart in toto is pushed 
to the right, while torsion around its long axis is exceptional. Hence it 
is not the apex, but the right border of the heart which is observed pul- 
sating on tlie extreme rignt. If the heart is pushed to the left by exu- 
dation into the right pleural cavity, the apex beat passes beyond tne left 
mammary line, and may even be visible in the axillary line. As a rule, 
it is also lower than normal on account of the depression of the dia- 
phragm. 

Displacement of the liver may be looked for particularly in right- 
sided pleurisy. The lower border of the liver appears occasionally as a 
slight prominence, which is unusually low and presents respiratory loco- 
motion. 

Pulsation of the affected side of the thorax occurs in rare cases, but 
this has been observed hitherto only in empyema of the left side. Ac- 
cording to Comby, it occurs only when the lung has become non-aerated 
from compression, and is at the same time adherent to the pericar- 
dium. 

Palpation furnishes important data in diagnosis, particularly with 
regard to vocal fremitus. This is either diminished or abolished wherever 
fluid is situated beneath the walls of the thorax. 

Very thin layers of fluid are capable of changing the vocal fremitus,, 
but we must remember that it is normally greater on the right side thaa 
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on the left. If the ulnar border of the hand is alone employed, cautious 
palpation will enable us to determine the upper border of the exudation 
by the diminution of fremitus. Tlie vocal fremitus is so much weaker 
the thicker the layer of fluid; hence it is sometimes absent over the 
lower portion of the chest. 

If there are adhesions within the fluid, vocal fremitus is retained at 
the insertion of the adhesions into the costal pleura. Lupine states that 
he has even observed increase of vocal fremitus. Under such circum- 
stances the fibrous bands evidently convey the waves of sound to the 
walls of the thorax. 

In palpation of the thorax, attention should also be paid to the feeling 
of increased resistance of the thorax. This is tested most simply by im- 
mediate percussion of the thorax with the flexed index or midale finger. 
A greater resistance is felt by the finger wherever fluid is in contact with 
the chest- walls, and we are thus able to determine the height of the 
exudation with tolerable exactness. 

Pressure upon the chest sometimes leaves a shallow depression, the re- 
sult of a)dema of the affected side of the chest. It was formerly supposed 
that this is indicative of a purulent exudation, but it is also noticed 
when the exudation is serous. If the exudation is very extensive and 
causes compression of the vena azvgos or vena hemiazygos, a unilateral 
stasis oedema may be produced, the oedema first referred to must be 
regarded as an inflammatory oedema, i. e., the inflammation of the costal 
pleura extends in part to the entire thickness of the chest- wall; at the 
periphery, i. e., the skin, the exudation contains only fluid constituents. 
Btasis oedema is usually more extensive than inflammatory oedema, and 
may extend to one side of the abdominal parietes. 

Fluctuation is observed in very rare cases; it is most apt to occur when 
the intercostal spaces bulge outwardly. In order to detect fluctuation, 
the palpating fingers should be applied very close to one another. Verlias 
found that, in children, when tne fingers were pressed into an intercos- 
tal space, and at the same time the hypochonarium compressed from 
below, the impact of the fluid against the thorax was perceptible above. 

In determining the area of pain, palpation is employed in the same 
manner as in dry pleurisy. 

Palpation serves to confirm certain phenomena which are visible to 
the eye; for example, the slight part taken by the chest-wall in the respi- 
ratory movements. Digital examination is also extremely important in 
demonstrating displacement of the heart, liver, and especially tlie spleen. 
In the latter event, an elongated rounded body, usually of soft consist- 
ence, appears in the left hypochondrium. If the diaphragm is pushed 
downwards to a marked extent by the weight of the exudation, its costal 
origin may sometimes be felt as a convex prominence along the hypo- 
chondrium. This prominence sometimes appears suddenly during a 
rapid movement of the body, or in couching. If this occurs on the left 
side, we must be careful to avoid mistaking the diaphragm for the 
spleen. If the diaphragm protrudes on the right side, a furrow may 
form between the diaphragm and liver; this may not alone be felt, but 
is also occasionally visible. This ])henomenon may be important in the 
differential diagnosis between enlargement of hepatic dulness and a pleu- 
ritic exudation situated above the liver. 

The symptoms on percussion, associated with the character of the 
vocal fremitus are the decisive features in the diagnosis of fluid pleurisy. 
Without the demonstration of dulness, the diagnosis is impossible. If 
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, «.^,.. ,a oiilv a slight flceim illation of fliikl, ilulnesB must first he aonght 
over the posterior and inferior portions of the chest. The moro the exn- 
Jation increases in amount the higher the duliiesa rises along the ej.imit 
<wluiim, but at the eame time it eittenrls laterally, and finally anteriorly. 
When the exudation was verv abundant, 1 have often found, immediately 
ndjacent to the spine, an area of resonance, forming a yertical strip ivbout 
three cm. in width. ■ , i 

The upper limit of dulnees is usuallv higher, near the spinal column, 
than it is ant«riorlv. when the patient is in a jecumbeut position. But 
this is bv no means constant, and J have recently observed several cusob 
of pleariay with a moderate amount of effusion, in w;hich the limit of 
dulnesa was considerably higher anteriorly than posteriorly. 

Damoiaeau noticed that the upper limit of duluesa does not always 
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run in a atraigbt lino, bnt presents curved elevations on the sides. Ger- 
hardt attributed this phenomenon to the zigzag origin of the rausclea, 
and the consequent unequal thickness of the chest-walls. Leichtenstera 
observed the uhcnomcnon only in pleurisy which was undergoing absorp- 
tion, and explains it on the theory that tl'ie lungs do not dilate uniformly 
in all directions. In opposition to this opinion, it may be stated that we 
have observed the symptom in question in recent pleurisy. It seema 
most probable to us that it is the result of irregiilar pleuritic adhesions. 
The beginning of dulnesB and the height of the exudation do not 
coincide exactly with each other. The duluesa usually begins 1.5-2.0 
'Cin. higher thau the duid, probably because those paries of the lucg 
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which are immediately above tlie fluid are compressed and partly de- 
prived of air. If the exudation is not too extensive, respiratory move- 
ments of its upper border may be noticed. Changes in the level of 
dulness on changing the position of the body are much rarer, on account 
of the adhesions which are usually present along the upper border of 
the fluid. At all events, we must always wait some time before these 
changes in dulness appear. 

W hen the exudation is moderately large in amount, the percussion 
sound is sometimes deep and tympanitic over the anterior surface of 
the thorax in the first ancT second intercostal spaces. This is explained 
OIL the ground that the lungs, in consequence of retraction and compres- 
sion, are in a condition of abnormally low tension. 

If the exudation is so extensive that dulness is found over the entire 
side of the chest, the conditions for the development of Williams' tra- 
cheal sound are furnished. This is found in the first and second inter- 
costal spaces, and more frequently on the left than on the right side. 
In addition to the dulness we here find a tympanitic sound, whose pitch 
changes on opening and closing the mouth. Wintrich noticed that the 
tympanitic sound occasionally had a metallic quality. Under the 
circumstances referred to, the vibrations produced by percussion are 
conveyed through the lung, which has been compressed by the exuda- 
tion, to the air contained in the main bronchus and hence give rise to the 
tympanitic sound which is produced in all smooth-walled cavities. 

The cracked-pot resonance is also heard occasionrily in this locality 
if the percussion beats are vigorous and short. • The air is then forced 
with aonormal rapidity through the narrow rima glottidis, so that a hiss- 
ing murmur of stenosis is produced. This is more distinctly audible if 
the mouth is kept wide open, and the sound may then appear to start 
from the buccal cavity. 

Cracked-pot resonance is also heard not infrequently in fluid pleurisy 
under other conditions. It is heard quite often when the exudation is 
small in amount, either immediately above or below the limit of dulness. 

Fraentzel and Traube have called attention to an important sign in 
the diagnosis of left-sided pleurisy, viz., diminution or disappearance of 
the semilunar space. 

Tlie semilunar space is a zone which presents a tympanitic percus- 
sion sound, and is situated beneath the area of cardiac dulness. It be- 
gins internally at the fifth or sixth left costal cartilage, and its lower 
border extends along the left lower border of the thorax to the ninth or 
tenth rib. Its upper border is in contact with the lower border of car- 
diac dulness and forms a curved line, with the convexity directed up- 
wards. This space corresponds anatomically to the fundus of the 
stomach. If the diaphragm (and with it the stomach) is depressed by 
the weight of the exudation, the semilunar space must diminish in size, 
and it may even disappear. 

More or less feeble vesicular breathing is heard in many cases over 
the exudation. The respiratory murmur is diminished, not alone on ac- 
count of the diminution of the respiratorjr movements on the affected 
side, but also because the fluid exudation is situated between the lung 
and the chest-wall. The respiratory murmur may also disappear en- 
tirely. 

Bronchial breathing may be heard over the exudation when the air 
has been forced out of the lungs as the result of compression. The 
bronchial breathing may be extremely loud, but if the exudation is very 
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thick, it is enfeebled. It generally diminishes in intensity at first dur- 
ing inspiration, later during expiration. 

A metallic respiratory murmur lias been repeatedly heard in uncomplicated 
fluid pleurisy. 

Rdles may be entirely absent in pleurisy. Their development usually 
depends on the co-existence of bronchitis, and they vary according to 
the character of the latter. 

The voice sounds are diminished in intensity if a considerable ac- 
cumulation of fluid is present in the pleural cavity. If pleuritic adhe- 
sions are present, the voice sounds may be intensified in those localities 
in which the adhesions are inserted into the costal pleura. The diminu- 
tion of bronchophony affects not only the intensity but also the distinct- 
ness of articulation of the voice. 

The bronchophony may be intensified if the exudation is slight in 
amount. This is owing to the fact that the lungs, being compressed by 
the exudation, are a better conductor of sound, and at the same time 
the amount of fluid is too small to diminish the sound. Increased 
bronchophony is sometimes noticed when the exudation is four cm. in 
thickness. It is observed not infrequently above the fluid. 

The voice sounds, on auscultation, sometimes have a nasal bleating 
character (sBgophonyV 

uSlgophony may also be heard over cavities and infiltrations of the 
lungs. It is more frequent in moderate than in very large exudations. 
Sometimes it is found at the level of the exudation in a zone which ex- 
tends like a girdle around the thorax, from the spine to the region of 
the nipple; sometimes it is found only over a circumscribed region, 
usually in the axillary space. It is explained on the ground that 
the })ressure of the fluid on the lungs readily compresses the peri- 
pheral bronchi, and that the waves of sound succeed temporarily in 
passing the site of compression and reaching the surface of the chest. 
In large exudations the compression of the bronchi is generally 
too great to be overcome by the waves of sound, and aegophony is not 
})roduced under such circumstances. It often makes its appearance when 
an extensive effusion begins to undergo absorption, and, on the other 
hand, it is lost when an exudation of moderate amount becomes larger. 

Bacelli attaches great importance to auscultation of the whispered 
voice. It is said that in fluid pleurisy the whispered voice is heard upon 
the affected side, while it is absent upon both sides in other pleural effu- 
sions, '^riiis does not accord with my own experience. I have not found 
the whispered voice in all serous exudations, and, on the other hand, I 
have observed it in some cases of purulent and hemorrhagic exudations. 
I have also noticed it occasionally on the healthy side, and it is also found 
over cavities and pulmonary infiltrations. 

A pleuritic friction sound is heard not infrequently in fluid pleurisy. 
It is heard at the beginning of the disease while it is still a dry pleurisy, 
4ind also along the upper border of the fluid. It sometimes denotes be- 
ginning absorption of the fluid; in other cases it is evidence of extension 
of the inflammatory process. Its interpretation in one or the other 
sense depends upon otner symptoms. 

The cough may depend upon co-existing bronchitis or upon inflamma- 
tory irritation of the pleura. The latter cause is especially active at the 
beginning of the inflammation. As a rule, the cough is so much more 
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violent the more acute the character of the disease. If the plenrisy do- 
volops fllowly, cough may be almost entirely absent. 

Thegenei^ symptoms in pleuriey witheffuBion awrery nnmerous. 

Not infrequently we notice changes in the color of the skin. If the 
fever is considurable ami the exudation not exlensive, the face assumes 
the red color cif fever. If the amount of fluid ia large, ihe color of lliu 
face beconiL's cyanotic. If the exudation ia ptiriilont, the patients ofloii 
have an extremely jiulo, almost cachectic appearance, which is sometimes 
present from the hejjinning, sometimes develops slowly. If the pallor 
develops Buddenly w'liilo the signs of a fluid exudation are developing in 
an acute maQn(}r, it may be assumed with some degree of certainty that 
the fluid is bloody. Indeed, the symutoma of a severe internal hemor- 
rhage may appear (fretjuent and small pulse, cool skin, low bodily tem- 
porature, tinnitus aurium. dizsineas. nausea, syncope). 

The nutrition of the body depends upon the caiiaes and duration of 
the disease. In chronic pleurisy the emaciation may be so marked that 
the patients look like those suffering from phthisis. This suspicimi 
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may be strengthened by the occurrence of profuse night sweats, particu- 
lurly in empyema. 

At the same time, the bodily strength diminishes. Anorexia, in- 
creasing emaciation, and feebleness are not infrequently the sole symp- 
toms, but an objective examination reveals a usually purulent exudation 
as the cause. 

Elevation of tlie bodily temperature may be entirely absent during 
the course of fluid pleurisy. Even in empyema 1 have observed an 
apyrexial course for weeks. As a rule., the disease begins with one or 
more chills or repeated chilly sensations. This may be followed bjr ft 
continued, subcontinued, or remittent fever. No pogitivo conclusion 
concerning the character of the fluid may be drawn from the fevercurve, 
though it 18 true that purulent esudatious exhibit a greater tendency ta 
remittent and even hectic fevers than serous exudations. Without any 
change in the other symptoms, we not infrequently find sudden and un- 
expected rises of temperature in the midst of an apyrexial course of the 
disease. The fever sometimes terminates suddenly, aometimes gradu- 
ally. 

The pulse is almost always increased in frequency. If fever is present, 
the rapidity of the pulse is usually greater than that which would corre- 
spond to the increased temperature. Hence the plenrisy /ter .''e acceler- 
ates the frequency of the pulse. This ia owing to the elevation of blood 
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pressnre and the obstruction which the exudation, by compressing the 
lungs, necessarily presents to the pulmonary artery. The pulse is usually 
small. 

In two cases Leichtenstem observed pulsus paradoxus, the radial 
pulse almost disappearing at each deep inspiration. As a rule, the re- 
spirations have an unusually active influence upon the volume of the 
pulse in exudative pleurisy (Pig. 92). The height of the pulse-wavo 
diminishes at each inspiration. In a case of rignt-sided empyema and 
aortic aneurism, Douglas Powel found that the pulse was absent in the 
right radial and carotid arteries, and did not appear until the fluid was 
removed by operation. 

General oedema is rarely observed. It may be looked for if the 
stren^h has suffered from long-standing pleurisy, or if protracted su]S- 
puration has given rise to amyloid degeneration of the large abdominal 
glands, or, finally, if the primary disease, especially malignant neoplasms,, 
favors the development of oedema. 

Symptoms of circulatory disturbance in the cranial cavity are some- 
times observed, the patients complaining of a rush of blood to the head, 
ringing in the ears, and a feeling of dizziness. If the fever is very high, 
cerebral symptoms similar to those of other febrile diseases may ap- 
pear, and in children the* fever is sometimes the cause of general con-^ 
vulsions. 

Wille reports two cases of insanity which developed during an attack of 
pleurisy. 

The patients complain not infreouently of a peculiar pressure and 
even pain in the region of the stomacn, evidently the result of the pres- 
sure of the exudation on the diaphragm and stomach. I have repeat- 
edly observed vomiting, which must also be attributed to mechanical 
irritation of the stomach. 

The liver is not infrequently found depressed, and at the same time 
more resistant and enlarged. 

The amount of urine is almost always considerably diminished, be- 
cause the tension in the aortic system is diminished on account of the 
circulatory disturbances produced by the exudation. The urine is high- 
colored, has a high specific gravity, and a reddish sediment is often 
noticed; it may contain albumin and casts as the result of stasis in the 
renal veins. 

Maixner found ^ptone in the urine of empyema, and Brieger found large 
amounts of phenol in the urine of ichorous pleurisy. 

The complications of pleurisy may be the result of a peculiar locali- 
zation of the inflammation, but depend especially upon tne amount and 
character of the exudation. 

With reference to the site of the inflammation we must refer particu- 
larly to diaphragmatic pleurisy, in which the inflammation is conflned 
mainly to tnat portion of the pleura which lines the diaphragm. 

The disease generally be^ns suddenly with severe subjective symp- 
toms. The patients complain particularly of pain in the hypochon- 
drium, extending to the back and even to the region of the shoulder. 
A forced position of the body is sometimes noticed, vizi : dorsal decubi- 
tus, lateral decubitus on the nealthy side, or abdominal decubitus as was. 
noticed by Ferber. Many patients complain of pain in swallowing, as. 
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soon as the food passes the oesophageal foramen. If the inflammation is 
located on the left side, vomiting, singultus, and gastric pain are often 
noticed, while jaundice has been repeatedly observed in ri^bt-sided 

Eleurisy, probably because the respiratory movements of the liver, and 
ence the discharge of bile, are interfered with. The lower border of the 
thorax, particularly the last intercostal space near the spinal column, is 
usually extremely sensitive on pressure. It is also said that the outer 
side 01 the steruomastoids, corresponding to the cervical portion of the 
phrenic nerve, is very painful on pressure. The lower part of the thorax 
on the affected side is almost immovable during respiration, and the re- 
spiratory murmur there is feeble. The dyspnoea is usually very consid- 
^able, while fever is often absent. Pleuritic friction sounds are some- 
times heard over the lower border of the lung, on the left side, for 
-example, over the greater part of the semilunar space. If no exudation 
is present, the diaphragm is usually very high. Abnormal phenomena 
on percussion are absent in many cases because a not inconsiderable 
amount of exudation may collect between the diaphragm and base of the 
lung without coming in contact with the chest-walls. 

Left-sided pleurisy is complicated, with relative frequency, with peri- 
carditis. Endocarditis also develops occasionally; in one case Wilks 
describes ulcerative endocarditis after empyema. 

Sudden syncope and death have been noticed a number of times in 
pleurisy with effusion. This accident either occurred spontaneously or 
after bodily exertion, for example, rapid sitting up m bed, violent 
coughing, straining at stool, etc. 

This accident depends on various causes. In many cases there is a 
sudden anaemia of the brain and heart. In others, we nave to deal with 
embolic processes, usually secondary to cardiac thrombosis, the develop- 
ment of which is favored by the slow circulation. According to the 
situation of the thrombus, the embolus may enter the pulmonary artery 
and its branches, or be conveyed to the brain. Occlusion of branches of 
the pulmonary artery is especially dangerous in pleurisy, because the lung 
upon the affected side has been excluded to a greater or less degree from 
respiration. Bartels attempted to show that sudden deaths in pleurisy 
are the result of flexion of the inferior vena cava, particularly in left- 
sided pleurisy. But Leichtenstern proved that the frequency of this 
lesion as a cause of sudden death has been greatly overestimated. Fi- 
nally, the sudden death may be the result or degeneration of the heart 
muscle. This is especially apt to occur when the fever is high, or changes 
are present which point to severe infection, while at the same time the 
amount of exudation entails increased labor upon the heart. 

If the amount of exudation is excessive, there is danger of suffoca- 
tion. Not alone is the lung upon the affected side deprived of air, but 
the other lung is also affected. In addition, the heart may be displaced 
to such an extent that death is inevitable. Pulmonary oedema some- 
times develops towards the close of life. 

Perforation of the pus often takes place in empyema if it is not 
allowed to escape by operative means. The perforation may occur ex- 
ternally, into the lungs, or other viscera. 

As a rule, we can easily foretell the perforation of the pus externally. 
At flrst a circumscribed oedema of the integument of the chest is noticed; 
then this part becomes more prominent, and a sensation of fluctuation 
is felt on palpation. During inspiration, the swelling becomes smaller; 
during expiration and cougmng^ it grows larger. The tumor may gen- 
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orally be diminished in size upon pressure, but this must be done very 
carefully in order to avoid perforation of the skin. Pulsation of the 
tumor in all directions is sometimes observed. 

When perforation of the pus through the skin is impending, the 
overlying sKin grows red, becomes thinner and thinner, and either rup- 
tures suddenly in a broad rent through which the pus flows in a lar^e 
stream, or the solution of continuity is gradual, and the pus trickles 
slowly. A thoracic fistula has thus been produced. The daily amount 
of pus discharged may be more than one litre, especially at the begin- 
ning. The pus is usually laudable, but after a time it often acquires a 
sour odor like that of buttermilk. 

Some authors state that the perforation most freauently occurs an- 
ieriorly in the space between the sternal end of the lower costal carti- 
lages and the edge of the sternum, because the external intercostal mus- 
cles are absent in that locality. My own experience does not accord 
with this statement. Almost all the spontaneous thoracic fistulsB under 
my observation were situated in the fiith or sixth intercostal spaces be- 
tween the mammary and axillary lines. 

The pus occasionally follows the skin for a long distance, and makes 
its appearance remote from the thorax. I have recently seen a thoracic 
fistula situated directly above the posterior portion of the crest of the 
right ilium. In some cases the fistula has been observed above Pou partes 
ligament, and even in the popliteal space. 

The external and internal fistulous openings are rarely situated oppo- 
site to one another, even when the pus follows the straightest possible 
path. The internal opening is usually much larger than the external; 

For a few days the perforation is often apparently followed by favor- 
able subjective and objective changes. The patients feel easier, breathe 
more freely, and the fever sometimes ceases. 

It is rare that the pus is gradually discharged in toto, the fistula 
closes, and recovery occurs. As the rule, the pus again accumulates, the . 
patients gradually lose strength, and finally die with hectic symptoms, 
perhaps not until after the lapse of years. Long continued suppuration 
mav also give rise to waxy degeneration of the large abdominal glands 
and intestines, so that the patients succumb after dropsical symptoms, or • 
obstinate and profuse diarrhoea. The fistula not mfreauently closes 
temporarily. The patients feel tolerably well for weeks, and even 
months, then anorexia, chills, sweats, fever are observed, the fistula re- 
opens, and the daily discharge of pus again begins. The bones of the 
thorax are occasionally implicated^ and the ribs undergo caries and 
necrosis. 

Perforation of an empyema into the lungs may take place suddenly 
or gradually; it is always preceded by erosion and destruction of the pul- 
monary pleura. If the perforation takes place suddenly, the patient 
begins to expectorate large amounts of pus as soon as the pus which has 
entered the lung reaches the lumen oi a larger bronchus. The large 
bronchi not infrequently are flooded so quicKly and completely that 
there is great danger of suffocation, and the patient may even die 
before pus is expectorated. This is particularly apt to occur if the per- 
foration occurs during sleep^ or if the pus runs back into the bronchus 
of the intact lung. 

The amount of pus expectorated may be very considerable, and may 
far exceed one litre. Friedreich and Biermer found that it contained 
cholestearin tablets and hsBmatoidin crystals; in one case I found the 
23 
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Charcot-Neumann crystals. The expectorated fluid consists in the 
main of pus-corpuscles, which are partljr fatty. 

As a rule, the expectoration continues for several days. At first 
it has a sour odor, but later it often has a stinking, putrid odor. 
This is especially apt. to occur when the flow into the bronchi 
diminishes/ and the masses of pus stagnate and decompose in the 
tubes. At all events, we may not infer from the putrid odor of 
the purulent sputum that the exudation itself has undergone decompo- 
sition. This is not apt to occur unless air has entered the pleural cavity 
through the opening of perforation, and has given rise to pneumothorax. 
Such an event occurs very rarely, because the flstula generally has a^ 
valve-like conformation so that it is only passable from the pleura to the 
lungs. 

The expectoration of pus sometimes stops temporarily, but high 
fever then occurs, the exudation in the pleural cavity increases, and after 
a time another perforation takes place. This series of events may be re- 
peated a number of times. 

The perforation occurs more frequently through the middle and 
upper than through the lower lobes of the lungs. 

Perforation of an empyema into the lungs maj also take place in & 
more gradual manner, if the pulmonary pleura is destroyed in one or 
more places, the pus slowly permeates the lung as if it were a sponge, 
and then passes into the bronchi. Under such circumstances a grayish- 
yellow or greenish-yellow sputum is expectorated in large quantities 
(sometimes more than one hundred ccm,). This contains a large pro- 
portion of pus, and on standing deposits a granular layer of sediment 
composed almost entirely of pus-corpuscles. 

\arious complications of pleurisy appear when the pus perforates 
into the pericardium, mediastinum, a main bronchus or the trachea, the 
other pleural cavity, oesophagus, stomach, or intestines. These compli- 
cations are recognized in part by the secondary inflammations, in part 
by the appearance of large quantities of pus which are discharged by^ 
vomiting, coughing, evacuation from the bowels, or by the urine if the 
rupture takes place into the urinary passages. 

Acute nephritis is observed not infreouently as a complication. 

The duration of exudative pleurisy depends mainly on the amount 
and character of the exudation. Moderate exudations, i. e., those reach- 
ing to the middle of the scapula, are generally absorbed in three to six 
weeks. Purulent exudations are rarely absorbed spontaneously, and the 
duration of the disease depends upon the operative interference. Re- 
missions and exacerbations are not infrequent, both as regards the symp- 
toms and the objective changes in the thorax. Too early getting up is 
often followed by a marked exacerbation. Exudations wliich have been 
present for a long time are sometimes absorbed with striking rapidity 
when the patients undergo great losses of water; for example, in profuse 
diarrhoea or sweating. 

Traube described pleuritis acutissima as a special form of pleurisy. 
It runs the course of an infectious disease with severe general symptoms: 
high fever, clouded sensorium, dry, fissured tongue, meteorism, enlarge- 
ment of the spleen, diarrhoea, and roseola. It may rouse the suspicion 
of typhoid fever. 

The terminations and sequelaa of exudative pleurisy are very numer- 
ous. 

As a matter of course, the most favorable termination is the com* 
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■3)1616, spontaneous absorption of the exudation, and a retnrn to the atatnn 
■)fVO antf. This occurs only in serous pleurisy. The more profuse tht- 
WRroiiB exudation, and the longer it has lasted, the less can complete 
freatoration be looked for. 

Pleuritic adhesions are very often left over, and may give rise to aiib- 
jective and objective changes for years, or even for life. During deep 
respirations, or on bodily exertion, stitches are felt in the chest, and the 
patients may also complain of shortness of breath. The dyspnuea will be 
BO much more marked the more extensive the adhesions and the more 
the respiratory mobility of the lungs is impaired. Special consideration 
should be paid to obliteration of the complementary pleural spaces, whose 
recognition wae diaouseed on page 343. Total synechia implioatea the 
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heart, and sometimes, after tiic lapse of years, gives rise to a fata! termi- 
nation with symptoms of lieart failure. Adhesions and pleural thick- 
enings of a certain extent make themselves uoticeablc by diilness, 
diminished vocal fremitus, and respiratory murmur. 

If fluid pleurisy has lasted a long time, and has compressed tlie lung, 
adhesion and obliteration of the compressed alveoli develop not infre- 
i|uontlv, and may always prevent to a greater or less extent the disten- 
tion n{ the lungs. If complete absorption of the fluid now oecura, the 
thoracic wall must be driven inwai-ds to an extent equal to the loss of dis- 
ti'naibility experienced by the lung. 

The affected side of the thorax apjKars sunken, oven to the naked eye 
t (Fig. 93). This is ospecially manifest in the laternl region, at the level 
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I of the sixth and eighth ribs. Ilie intercostal s[>aoefl are narrower than 
ton the healthy eidc, and, if the retraction is very murked, the ribe may 
P come in contact with one another. The inner Burfui^e of (lu upper ril). 
r piirticiilarly in the lower part of the thorax, niuy project over a portion 
I of the outer snrfuce of the rib Iving directly Del ow. The nipple ici 
[■ UHtiulIy lower than on the healthy siile. Tlie slionlder is also much lower, 
I and the spine is scoliotic, with the convexity directed towards the healthy 
I Bide. Afl n general thing, the scapuln is rotated on it« long aiis, so tlia'i 
I the inner border appt^urg lifted up from the chest-wall. The afFocted 
I eide does not take much part in the rospiratory movements. 

The resistance of the thorax is almost always increased; the vocal 
^fremitus is diminished. The circumference of the affected side is dimin- 
lished, the difference between the two sides being usually two or three 
I'Om.; in extreme cages the difference may amount to nine cm. It must 
I t)e remembered, however, that the right side is normally from one to two 
m. larger than the left. 




There is usnally dnlness on percussion over the retracted side. Ans- 
E cnltation shows diminished vesicular breathing, or bronchial breathing 
T may be heard if a considerable portion is entirely empty of air. 
I Retraction of the thorax is often the result of several factors. The 
r {greatest effect is produced by the external atmoHphoric pressure. Be- 
I traction of pleurilio thickenings also plays a certain part, aa is shown by 
Pthe fact that thoracic retraction sometimes continues for a long time 
after absorption of the fluid exudation is complete. The pleuritic cal- 
losities sometimes attain a thickness of more than three cm,, and have a 
cartilaginous consistence; they may be calcified in places, or produce 
deep furrows upon the surface of the lung (pleuritia deformans). In 
one of my cases calcilication of the new membranes had advanced to 
(snch an extent that the left lung was completely enveloped in a calcare- 
'sons capsule. 

'f the distonsibility of the lungs is very much imi>eded, the retrac- 
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tion of the thorax is associated not infrequently with displacement of 
adjacent organs. In retraction of the left side the heart moves into the 
left thorax, so that its apex may reach the axillary line. It may also be 
situated unusually high, so that the semilunar space is necessarily in- 
creased in size. In retraction of the right side the upper border of the 
liver is found to be unusually high. The greater the obstruction to the 
dilatation of the lungs, and the more unyielding the thorax, the more 
marked will be the displacement of the organs. It is absent or very 
slight when the organs which have been pushed in the opposite direction 
by the exudation are fixed by adhesions. This is most marked with re- 
gard to the heart, especially in pleurisy of the left side. Under such 
circumstances we may find retraction of the left thorax, while the heart 
pulsates in the right mammary line. This abnormal position usually 
persists during the remainder of life. 

If adhesions have formed in the upper parts of the lunff, they may 
surround and paralyze the recurrent laryngeal nerves, usually upon the 
right side. In carcinomatous pleurisy, pataJysis of this nerve may be 
the result of compression by carcinomatous lymphatic glands. Many of 
the patients succumb finally to pulmonary phthisis. Tubercular changes 
sometimes follow the pleurisy very rapidly, sometimes months, or even 
years elapse. Serous pleurisy is more to be dreaded in this respect than 
the purulent form, especially if the latter has been operated upon at a 
sufficiently early period. But if we wait too long, the fluid constituents 
of the pus may bo absorbed while the cellular elements become dry and 
cheesy, in part are calcified, become infected with bacilli, and finally 
give rise to an outbreak of diffuse tuberculosis. The danger of miliary 
tuberculosis after serous pleurisy is said to be especially great if the fluid 
is absorbed very rapidly. Those individuals who have a phthisical fam- 
ily history are particularly endangered. It should also be mentioned 
that it is not always the lung whose pleura was inflamed which becomes 
tuberculous. 

Empyema is sometimes associated with metastatic abscess of the 
brain. If empyema necessitatis has developed and suppuration is pro- 
tracted, waxy degeneration sometimes occurs in the spleen, liver, and 
kidneys, and is shown by enlargement of these organs, albuminuria, and 
cutaneous oedema. Chronic Bright's disease (generally chronic paren- 
chymatous nephritis) sometimes develops; paranephritis has also been 
observed as a complication and sequel or pleurisy. 

IV. Diagnosis. — Dry pleurisy is easily recognized if a pleuritic fric- 
tion murmur is present, since its occurrence without pleurisy has not 
been positively demonstrated. The friction sound is not very apt to be 
mistaken for similar sounds. 

Sonorous bronchial rales are the most apt to lead to mistakes. If 
pressure with the stethoscope increases the intensity of the sounds they 
are pleural in character, since the sonorous rales remain unaffected by 
this manipulation. Sonorous rdles usually disappear or undergo con- 
siderable change after vigorous coughing, while the friction sound per- 
sists. As a rule, the rdles present a more continuous character and are « 
more widespread than the pleuritic friction sound. 

If a dr^ pleurisy is confined to the vicinity of the pericardium, it 
may be mistaken for pericarditis, because the friction sounds are not 
alone dependent on the respiratory movements, but also on the cardiac 
movements (pleuro-pericardial or external pericardial friction sound). 
The following are the distinguishing features: 
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a. The respiratory portion of the plenro-pericardial friction sound 

Sredominates OTer the cardiac portion, so that it may be intensified or 
iminished by deep or 8U}»erficial respirations. 
b» If the patient holds his breath, the plenro-pericardial friction 
sonnd usually ceases very soon. It grows gradually feebler and ceases 
after three to six cardiac contractions. It reappears when respiration is 
resumed. 

c. The murmur is abolished so lon^ as the patient holds his breath 
after taking a full inspiration; the pencarditic friction sound is intensi- 
fied under such circumstances. 

d. The plenro-pericardial sound is heard generally near the apex 
(corresponding to the lingual process of the lung), at all eyents it is 
especially frequent at the left border of the heart, while endo-pericarditic 
murmurs are usually more diffused, and first appear oyer the conns of 
the pulmonary artery. 

If the pleuritic friction sound is wanting, the dia^osis of dry pleu- 
risy is much more difficult, inasmuch as it is based solely upon the 
pleuritic pain. It is readily mistaken for intercostal neuralgia, infiam- 
mation of the ribs, muscular rheumatism, and dermatitis. 

In intercostal neuralgia the pain is generally intermittent, often ia 
periodic attacks; it is generally confined to a single intercostal space, 
and extends often from the spine to the sternum. Valleix's pressure 
points should also be taken into consideration in intercostal neuralgia. 
There are usually three. One alongside the spine, where the nerve 
emerges from the spinal canal, a lateral point in the middle of the 
intercostal space, and a sternal point immediately adjacent to the 
sternum. 

In the differential diagnosis between dry pleurisy and caries of the 
ribs, it should be remembered that the pam in the latter affection is 
confined to a single rib, that it becomes yery intense on pressure upon 
the rib, while the pleuritic pain is increased by pressure in the intercostal 
space. As a rule, the affected bone is slightly swollen and the skin 
above is reddened. 

The differentiation between dry pleurisy and rheumatism of the 
thoracic muscles may be yery difficult. If the latter disease is yery ex- 
tensive, the patients are sensitive to pressure on all parts of the chest, 
and since j)ain on respiration may also be present, it may be associated 
with a fooling of want of breath or even dyspnoea. If the affection is 
confined to the large muscles, the pain is increased when these muscles 
are compressed between the fingers. 

Inflammation of the skin is recognized by the cardinal signs of in- 
flammation, viz., redness, swelling, and heat. 

In the diagnosis of fluid pleurisy, we must determine not alone the 
presence of an inflammatory fluid in the pleural cavity, but also the 
character of the fluid. 

The differentiation of pleurisy from infiltration of the pulmonary al- 
veoli witli solid masses is usually very easy. The condition of vocal fre- 
,mitu8 alone is very often sufficient. In pleurisy it is diminished, in 
pneumonia it is increased, in the latter disease, vocal fremitus is 
diminished only when fluid pleurisy is also present or when the bronchus 
loading to the pneumonic spot is occluded by secretion. In the latter 
event, however, the secretion will usually be removed by a vigorous spell 
of coughing, and vocal fremitus will again be increased. 

In doubtful cases we must pay attention to the character and shape 
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of th^ area of dulness. In pleurisy the dulness usually increases 
from above downwards; if the dulness is more intense superiorly, it 
would favor the diagnosis of pneumonia. As a rule, the area of pleuritic 
dulness diminishes from behind and above to the front and below, while 
the upper border of pneumonic dulness may run an entirely irregular 
course. In left-sidea pleurisy the condition of the semilunar space is 
important; in pleurisy it grows smaller or disappears, in pneumonia its 
dimensions are not appreciably affected. It is only when the pneumonic 
infiltration is very extensive that the size of the lung is increased to such 
an extent as to cause a diminution — usually slight — of the semilunar 
space, and even displacement of the heart. In some cases^ further- 
more, the relation of the intensity of the bronchial breathing to the 
intensity of the dulness is important in differential diagnosis. Very 
loud bronchial breathing, together with very marked dulness, is evidence 
against the existence oi an extensive pleuritic exudation. The rusty 
sputum is decisive in the diagnosis of fibrinous pneumonia. Consider- 
able displacement of adjacent organs and dilatation of the thorax are 
foreign to pneumonia. 

XTnsurmoun table obstacles may be presented by the differential diag- 
nosis of extensive pulmonary tumors and pleurisy. If the tumors oc- 
clude the bronchi, we will find extensive dulness and loss of vocal 
fremitus. The following data are useful in differential diagnosis: ab- 
sence of displacement of adjacent organs and of dilatation of tne thorax. 
The differentiation between pleurisy and extensive tumors of the pleura 
may also be impossible. 

Circumscribed pleurisy may give rise to diagnostic mistakes if it is 
situated near the heart or immediately above the spleen. In the former 
event it may be mistaken for pericarditis. As a rule, however, the 
boundary of the area of dulness is more irregular than in pericarditis, 
the changes in the apex beat characteristic of })ericarditis are absent, and 
also the pericarditic friction murmur. If the circumscribed pleurisy is 
situated m the splenic region, it mav be mistaken for enlargement of "the 
spleen. One of the chief elements in the diagnosis is our ability to feel 
the spleen. Furthermore, an enlarged spleen presents respiratory 
changes of position of the area of dulness; tnis is absent or very slight 
in circumscribed pleurisy. 

An accumulation of fluid in the right pleural cavity (if it is not too 
extensive) may be mistaken for enlargement of the liver. It is rare that 
enlargement of the liver occurs only in an upward direction, so that, if 
the lower border of the liver is situated in the normal position, a sup- 
posed hepatic dulness which begins high up should be -looked upon as a 
pleuritic exudation. While the dulness of fluid pleurisy is generally 
higher posteriorly than anteriorly, it is often founa in tumor, echino- 
coccus, and abscess of the liver that the dulness is higher anteriorly 
and posteriorly than it is in the axillary line. Furthermore, dulness 
which is connected with the liver usually presents respiratory displace- 
ment, while this is absent or very slight m pleuritic dulness. In pleu- 
ritic exudation the intercostal spaces are generally effaced; in hepatic 
tumors they are retained, but the lower ribs are often bent outwards. 
Stokes called attention to the fact that in extensive pleuritic exudations 
a furrow often forms between the anterior surface of the liver and the 
lower border of the thorax, as the result of displacement of the liver. 
If this is very marked, the furrow cannot alone be felt, but is also visi- 
ble to the eye. Frerichs has shown, however, that not alone is the fur- 
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row absent not infrequently (or at all events presupposes a large amount 
of fluid), but that it is also found in cases of tumor of the liver, if the 
neoplasm projects above the surface of the organ near the lower border of 
the thorax. The clinical history of the disease must also be taken into 
consideration. 

If empyema necessitatis develops, superficial examination may leave 
us in doulit whetlier we have to deal with a cold abscess originating in 
the spinal column, with a peri-pleuritic or subcutaneous abscess, with 
caries of the rib or aneurism. 

Disease of the spinal column may be excluded if no changes are 
found in that locality. In addition, other physical signs of pleurisy 
are found. 

In peri-pleuritic abscess, i, e., an accumulation of pus outside of 
the costal pleura, only that intercostal space over which the abscess is 
situated is enlarged, while the adjacent ones appear narrowed. The ab- 
scess does not increase in size in all directions on straining, coughing, 
and forced expiration, nor can it be diminished in size by pressure. In 
peri-pleuritic abscess, the boundaries of the area of dulness are entirely 
irregular, and air-containing tissue can occasionally be demonstrated, b}-^ 
strong percussion, below the abscess. If the abscess has been opened, 
the finger, when introduced, soon meets with an obstruction; but in 
empyema it is freely movable in the pleural cavity. 

Subcutaneous abscesses, or abscesses following caries of the ribs are 
easily recognizable from their superficial position and the absence of 
other pleuritic symptoms. 

Empyema necessitatis may be mistaken for aneurism only in cases of 
empyema pulsans in which the pulsations are also expansile. Eussmaul 
and Mueller mention the following differential points: 

a. The aneurism is situated most frequently above and to the right 
side of the anterior thoracic surface; empyema pulsans is situated to 
the left side below. 

b. The dimensions of the empyema change on movements of strain- 
ing and respiration; this is not true of aneurism. 

c. In aneurism the dulness is confined to the tumor; in empyema it 
passes beyond it. 

d. Circulatory murmurs are usually present in aneurism, absent in 
empyema. 

An exploratory puncture is the only certain measure for determining 
the nature of the pleuritic effusion. The hypodermic syringe which is 
employed for this purpose must be thoroughly cleaned and disinfected, 
audits aspirating power must be tested. If we are certain that the 
pleural cavity contains fluid, the needle should be inserted into an inter- 
costal space over which dulness is found. It is well to fix the two ribs, 
between which we desire to introduce the needle, with the second and 
third fingers of the left hand, and then to push the needle in as rapidly as 
possible. If the introduction is made slowly the patients often twist the 
spinal column and thus cause movement of the ribs. In this manner 
tliere is danger of striking the rib itself with the end of the canula. In 
such cases no violence may be used, or the canula may break and give 
rise to very disagreeable complications. The canula must then be 
directed upwards or downwards, according to circumstances, and we will 
then bo able to enter the desired intercostal space. The posterior surface 
of the thorax is best adapted for the site of puncture^- oecause we thus 
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SToiil the observation of the patient and may manipuliite witliout liin- 
draiice. 

If the canula ia very narrow or is plugged by flakes of flbrin and tiiu 
like, the punctnre will be unsuccessful. The cauula ehould theii be 
withdrawn, cleaned, and inserted in another pluoe. The aite of punc- 
tnre should be covered with adhesive plaster. 

The character of the aspirated fluid (serum, pus, blooil, ichor) is 
easily recognized. In rare cases of empyoma the exploratory puncture 
gives rise to an error in diagnosis, because the pua-corpiiecles have been 
deposited at ths bottom, while above them m a tolerably clear serous 
layer. To avoid error in such cases, it has been proposed to shake tho 
patient and thus stir up the Suid. Those physicians who caro for the 
welfare of their patients will not carry out this humnne recommendation. 




Exploratory puncture may throw light, in some cases, npon the 
etiological relations of the exudation. In pleurisy following the infec- 
tious diseases, tlie froah fluid has been found to contain bacteria. In the 
pleurisy following caucer of the pleura, deaquamated cancer elements hare 
teen found in the flnid obtained by the puncture. Special attention 
should be paid to fatty cells, which are present in largp numbors, to cells- 
containing vaeuolaa, and to cell-mosses composed of nitty cells and cells 
containing vactiolae {Fig. 95). The latter are apt to accnmulate in tho 
deepest layers of the exudation, ao that it is well to make the puncture 
as low as possible. 

The nature of the exudation cannot be determined by the clinical 
symptoms alone, becansc tho exceptions to the rule are so frequent. The 
- rapid formation of extensive exudations associated with signs of profound 
autemia may be attributed to a bloody exudation. Hectic fever, repealed 
chills, sweats, and rapid exhaustion occur most frequently in empyema. 
Double pleurisy is usually of a purulent or hemorrhagic character. 

The etiology should also he taken into consideration in making a 
probable diagnosis of the nature of the pleuritic exudation. Uemor- 
rhagic exudations occur with aiwcial frcqnencyin tuberculosis, oarcinoaia. 
of tlie pleura, scurvy, aud Bright's disease. Purulent exudations are mot 
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frequent in pyaBmic and infectious processes; the majority of cases of so- 
called rheumatic pleurisy are serous. Ichorous pleurisy occurs chiefly in 
pyaemic processes and gangrenous affections of the lungs. 

Quincke and Unverricnt noticed that in carcinomatous pleurisy hard 
cancerous nodules develop not infrequently under the skin at the* site of 
exploratory puncture. Unverricht believes that this feature is useful in 
the diagnosis of pleural cancer^ especially when associated with paralysis 
of the recurrent laryngeal nerve, the latter being the result of compres- 
sion by the cancerous, enlarged tracheo-bronchial glands. Purgesz states 
that in carcinomatous pleurisy the intercostal spaces are sometimes 
narrowed as the result of degeneration of the costal pleura, and that in 
left-sided pleurisy the semilunar space is retained. According to this 
writer, hardening at the site of puncture may also occur in simple 
empvema. 

I'he pleuritic effusions of childhood are most frequently of a .purulent 
nature. 

V. Pboonosis. — The prognosis depends mainly on the etiology and 
the character of the inflammation. In many cases the prognosis is un- 
favorable because the primary affection is not susceptible of improvement 
or recovery (tumors of the pleura, pyaemia. Bright s disease, chronic pul- 
monary diseases). 

As regards the character of the inflammation dry pleurisy presents the 
most favorable outlook for recovery. It is only when it has occurred re- 
peatedly and exclusively near the apex, that the prognosis should be made 
with great caution, because the pleural inflammation is not infrequently 
the result of latent phthisis. 

In fluid pleurisy the prognosis depends on the character and amount 
of the fluid. Serous pleurisy presents the most favorable outlook. It is 
only in very exceptional cases that purulent pleurisv is susceptible of 
spontaneous absorption. But the prognosis in this form of the disease 
is favorable if the nature of the fluid is recognized very early and if we 
are imbued with the idea yiat recovery is only possible from the imme- 
diate discharge of the pus by means of an incision. The prognosis of 
ichorous and hemorrhagic exudations is unfavorable from the very nature 
of their causes. 

The amount of fluid may give rise to danger in a mechanical way, 
since displacement of adjacent organs is compatible with life only when 
it does not pass beyond a certain grade. Moreover, very large exudations 
interfere with absorption, probably because the lymphatics are compressed, 
and their function interfered with. 

A very grave prognosis should be made in those cases which riin their 
course as pTeuritis acutissima. The longer the exudation lasts and the 
more unchanged it is, the less favorable are the chances of absorption. 
If an exacerbation of the symptoms and an increase of fluid occur after a 
few weeks, the exudation will rarely disappear without our interference. 

It is said by various authors that right-sided pleurisv is associated 
more frequently with pulmonary phthisis than pleurisy or the left side. 

Even under the most favorable circumstances, the prognosis of fluid 
pleurisy should be made with a certain amount of reserve, hecause a fatal 
termination may be produced by entirely unlooked-for accidents. The 
2)rognosis as regards the future should also be made with caution, since 
a pleurisy which is apparently entirely cured often proves the starting- 
point for the development of phthisis. 

VI. Treatment. — In a primary dry pleurisy, we should insist that 
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the patient stay in bed. If there are no marked general disturb- 
ances, this direction will often be opposed. It is necessary, however, in 
order to prevent the formation of a fluid exudation. Continued warm 
poultices may be applied to relieve pain in the side. The ice-bag is not 
tolerated bo well in many cases, and relieves the pain with less certainty. 
If the pain is very serei. and there is no high^ferer, we may make'a 
subcutaneous injection of morphine over the painful spot (IJ Morphin. 
hydrochlor., 1.0; glycerin, pur., aq. destil., afi 15.0. M. D. S. A half- 
syringeful subcutaneously). If the cough is very severe, it is better to' 
administer the morphine by the mouth, in the form of a powder, or in 
combination with decoct, rad. althaeae, or infus. ipecacuanhoe (3 Mor- 
phin. hydrochlor., 0.05; sacch. alb., 0.5. M. f. p., d. t. d. No. x, 
S. 1 powder three or four times a day. — ^ Decoct, rad. alth»a9, 10 : 180; 
morphin. hydrochlor. 0.01; syr. simp., 20.0. M. D. S. One table- 
spoonful every two hours. — 3 Inf. rad. ipecac, 0.5 : 180; morphin. 
hydrochlor., 0.01; syr, simp., 20.0. M. D. S. One tabJespoonful every 
two hours). Wet or dry cups, fly-blisters, irritating inunctions, for 
example, chloroform liniment (^ Chloroform., 10.0; liniment, volat., 
40.0. M. D. S. To be rubbed in t. i. d.) have also been recommended to 
relieve the pains in the chest. If there is considerable fever, or the pa- 
tient is annoyed by a complicating bronchitis, the ordinary remedies 
may be employed. 

The expectant plan of treatment should be adopted at first in a recent, 
uncomplicated serous pleurisv. If no change occurs in two or three 
weeks, absorption should be aided by the method which will be described 
later. If no result is obtained in four or five weeks, or the exudation is 
even increasing, .the fluid should be removed by puncture. This may 
be repeated, if the fluid again accumulates; but if the fluid is purulent, 
different treatment must be adopted. Aspiration should also be per- 
formed if the amount of fluid is so great, at any time, that the compres- 
sion and displacement of other organs constitute a source of danger. 

We will now consider the individual stages of treatment somewhat 
more in detail. 

Persons suffering from recent serous pleurisy should always keep to 
bed, even if the symptoms are very slight. If the cough is severe, we 
should give narcotics, warn the patient against sudden movements of the 
body, and against straining at stool. A tendency to constipation maybe 
relieved by giving stewed fruit or mild laxatives (IJ Electuar. e senna 
25.0. D. S. One to two teaspoonfuls at night. — IJ Aloes, ext. rhei, tub. 
jalap., au 1.0; pulv. et succ. liq., q. s. ut fiat pil. No. 30. D. S. Three 
pills taken at night). The affectea side of the thorax should be covered 
with a warm poultice. The diet should be mild and nourishing (milk, 
eggs, meat-soups, beer, wine). In the beginning it is unnecessary to 
give internal remedies, unless special indications arise. 

Antiphlogistic measures have been widely employed, especially in 
England, to abort a recent pleurisy, but this plan of treatment is not 
attended with mucli success. 

If signs of beginning absorption remain absent during the second or 
third week, we should administer absorbents, diuretics, drastics, diaphore- 
tics, or tonics. 

Among absorbents, the preparations of iodine occupy the first rank. 
If potassium iodide (10 : 200; one tablespoonsul t. i. d.) is given inter- 
nally, it passes into the pleuritic exudation. Tincture of iodine, potas- 
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aium-iodide ointment^ iodoform (3 : yaselini 50) may be applied to the^ 
affected side. 

Tincture of iodine should be nsed with care, because it produces 
irritation of the skin. If the epidermis scales, the iodine shouM not be 
applied again before a new, firm epidermis has formed. Preparations 
of iodine should also be discontinued as soon as symptoms of iodism 
appear (acne, coniunctivitis, coryza, burning in the throat). 

Diuretics will be especially useful if diuresis is yery scanty. Accord- 
ing to circumstances^ we may order digitalis combined with acetate of 
potash or soda {If^liit. fol. digit., 1.0 : 150; liquid kalii acet., 30.0; svr. 
simp., 20.0. M. D. S. One tablespoonful every two hours. — 3 Inf. fol. 
digit., 1 : 180; kalii nitrici, 10.0; syr. simp., 20.0. M. D. S. One table- 
spoonful every two hours), the potash salts ( 5 Sol. kalii nitrici, 15.0 :200; 
one tablespoonful every two hours. — IJ Sol. natrii nitric, 15 : 200; one 
tablespoonful every two hours. — IJ Kalii tartarici, 20.0; aq. destil., 180.0; 
syr. cinnam., 20.0. M. D. S. One tablespoonful every two hours); or the 
vegetable diuretics ( IJ Acet. scillitic, 30.0; kalii carbonic, q. s. adsatnrat.; 
aq. petroselin., 150.0; oxymel. scillitic, 20.0. M. D. S. One tablespoonful 
every two hours). We may also recommend drinks of carbonated waters. 

As the result of increased diuresis, water is abstracted from the blood, 
and the latter covers its loss by absorption of the pleuritic fluid. 

Cathartics are indicated only when the patients possess a certain 
degree of vigor, and especially when there is a tendency to constipation. 
A few cases have been reported in which the fluid exnaation of pleurisy 
disappeared with remarkable rapidity when the patients were attacked 
with Asiatic cholera. In order that cathartics may effect this purpose, 
the stools should be watery in character, profuse, and repeated several 
times a day. The dose of the remedy may be gauged by the amount 
of the stools passed in twenty-four hours. Milder laxatives or stron^r 
drastics are employed according to circumstances. We may mention 
the following prescriptions: IJ liif. sennsB comp., 180; natrii sulphuric, 
20.0. M. D. S. One tablespoonful four times a day. — IJ Inf. colocjmth., 
1.0 : 180.0; svr. sennae cum manna, 20.0. M. D. S. One tablespoonful 
t. i. d. — 501. croton., gtt. v.; ol. ricini, 30.0; gummi arabici, 7.5; ft. c. 
aq. destil. q. s. emulsio 150.0; syr. sennse, 20.0. M. D. S. One table- 
spoonful two or three times a day. 

Among the diaphoretics we must dispense, as a rule, with the use of 
hot water or air baths because they generally aggravate the respiratory 
disturbances to an unendurable degree. It is only when the exudation 
is very slight in amount that this plan of treatment may be adopted. 
For this purpose I have used a " sweat-box " arranged in the following 
manner. The ordinary iron-hoop arrangement to protect the bed-clothes 
is fastened to two side bars of wood (Fig. 96). It should extend from 
the feet to the region of the nipple. At the foot end and also over the 
hoops it is covered with oil cloth. Beneath it, at the foot of the 
bed, is placed a spirit lamp, firmly fastened to a wooden support and 
having a protecting cover of tin. The wooden support bearing the spirit 
lamp is fastened to the bed by means of clamps. The patient is covered 
with blankets and put to bed, with the spirit lamp between his legs. The 
lamp is lighted and the entire apparatus covered with blankets, in which 
the patient is wrapped up to the neck. The internal temperature of the 
box soon rises to 50-55° C., and the patient soon begins to perspire. The 
bath may be continued for an hour or even longer. 

Subcutaneous injections of pilocarpine may also be employed as a. 
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■diaphoretic, and in my hands they have produced very Batififaetory re- 
aults. After daily injections (0.1 : 10, one syringefitl BuhcutaneouBly) 
and the Bubse<)ueut profuse sweats the exudation waa absorbed with aiir- 
prisiug rapidity. Before the injection and during the diaphoresis, strong 
wine or brandy should be given freely, in order to prevent emesis ana 
also to avoid sudden prostration. In one case I obtained a gnrpriaingly 
favorable effect from tlie administration of salicylate of soda (si;; doses 
daily of 0.5 every fifteen minntes). This was followed by very profuse 
perspiration and rapid absorption of a long-standing exudation. But 
this remedy should be watched even more carefully than pilocari>ine be- 
cause thereb great danger of sudden collapse. The drug snould bt given 
under our personal supervision. 

It may liere be mentioned that in one case Schmidt observed a serous 




^^B pleurisy disappear in a few days after erysipelas of the integument of 
^^g the thorax had developed as the result of the application of a blister. 

In anieniic, feeble individuals, absorption is often aided by nourishing 
diet and tonics. The milk cure is advisable in many oases. The patients 
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It should be taken slowly 
1 and quinine are also indi- 

According to one plan of treatment, the patient abstains from fluids 
as much as possible in order to "thicken" the blood and thus facilitate 



a day and gradually increasing the quantity. 
and in small moutufuls. Preparatious of ii 
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absorption. Fayorable results haye been reported, but the plan is at- 
tended with too much inconvenience to meet with much success. 

It should here be mentioned that a physically demonstrable diminu- 
tion in the height of the exudation must not always be regarded as the 
result of absorption If the dilatation of the affected side of the thorax 
has increased or if the adjacent organs have been displaced to a greater 
extent, the upper level of the exudation may be lower than before, 
although its amount is unchanged or is even incre^ised. It is only when 
the possibilities referred to have been excluded, that a sinking of the 
upper level of the exudation may be attributed to absorption of the fluid. 
It should also be borne in mind tjiat diuresis increases when absorption 
occurs. I have repeatedly observed that in eases which had previously 
run an apyrexial course, and in which absorption occurred to a certain 
extent in spells, short and apparently spontaneous attacks of fever 
suddenly occurred which could be explained in no other way than as fever 
due to absorption. 

If, in a serous exudation of considerable amount, absorption does not 
make headway by the end of the fourth week or beginning of the fifth 
week, or if the exudation then increases in amount, or if its size is 
dangerous from the start, the fluid must be removed by puncture of the 
tliorax. If the exudation returns, the puncture must be repeated as soon 
as the above-mentioned conditions obtain. Air must be entirely excluded 
during the operation, since the introduction of infectious germs into the 
pleural cavity would give rise to a purulent or even ichorous inflamma- 
tion. For this reason, also, the instrument employed must be kept 
scrupulously clean. 

If a simple trocar is used, the fluid will not escape, unless the pressure 
within the pleural cavity is greater than that of the external air. As a 
rule, this holds good, but exceptions are sometimes observed. 

Among Ley den's coses the greatest pressure in the pleuritic exudation was 28 
mm. of mercury. In a number of cases the pressure was zero, and Fraenkel and 
Schreiber report a case in which the pressure within the pleural cavity wa* 
negative ( — 6 Mm. Hg.). Under the latter condition, the introduction of an 
ordinary trocar would be attended witli danger, inasmuch as the external air 
would be aspirated into the pleural cavity. 

Even if the conditions are favorable to the use of a simple trocar, the 

Fia- 97. 




Simple trocar with stop- cock. 

fluid would continue to escape only until the pressure within the pleural 
cavity had become equal to that of the external air, so that the effect of 
the puncture may be entirely insufficient. In addition, there is the 
further danger that, after the "equalization of pressure has been effected, 
sudden deep respirations or coughing movements would cause the pres- 
sure in the thorax to become negative, so that aspiration of the atmo- 
spheric air would be inevitable. Hence puncture of the thorax with a 
simple trocar is bad practice. 

Among the methods adopted to prevent the entrance of air into the 
chest when employing the ordinary trocar, a very simple and effective 
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OBe is the oee of a moistened condom. The trooar is pnahed throngh 
the condom and the latter fastened vith threads to the posterior end of 
the canula. After the armed trocar has heen passed into the pleural 
cayity, the condom is drawn over the free openmg of the canula while 
the stilet is being removed. If the escape of flnid ceaaos, or negative 
pressure develops within the pleural cavity, the thin walla of the con- 
dom become applied to one another in front of the opening of the 
canula, and the entraoce of air into the pleural cavity is thus rendered 
impossible. 





The following method is also simple and effective : A trocar is em- 
ployed, provided with a stop-cock (Fig, 97) at a ahort distance from the 
free end of the canula, A mark upon the stilet 'allows when ita anterior 
tip passes the stop-cock as the stilet is withdrawn. The trocar is intro- 
duced and the stilet drawn back aa far as the mark. The stop-cock is 
then closed and the stilet removed from the canula. A rubber tube is 
then fastened to the free end of the canula, the other end of the tube 
being placed id a vessel of water. If the atop-cock is now opened, the 
free escape of fluid from the pleura is permitted, but the entrance of air 
is impossible, because the end of the rubber tube is under water. 

But when either of the methods described is adopted, the escape of 
fluid ceases as soon as the pressure within and without the cheat has 
become equal. Hence it is always better to employ aspiratioQ. 
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A siphon arrangement is often employed for this purpose. A trocar, 
provided with a stop-cock, is introduced, the stilet removed, and the 
canula armed with a long rubber tube, which is then filled with disin- 
fected water. The stop-cock is then opened, and as the free end of the 
tube is depressed, the fluid will begin to flow from the pleunil cavity. 

T)ie simplest and most serviceable apparatus is a syringe provided 
with a double stop-cock. The syringe is connected in front with two 
tubes whicji either start separately from the bottom of the syringe or 
have a common attachment. In the latter event, the cavity of the 
syringe, by means of a stop-cock provided with with two canals, mav be 
connected with one tube or the other, according as the stop-cock is 
turned. But the arrangement is such that, when the cavity of the 
syringe connects with one tube, it is thrown out of connection with the 
other. Hence it is possible to draw in the fluid through one tube and 
discharge it through the other. In our opinion, it is preferable to have 
a separate stop-cock for each tube (Fig. 98). 

The trocar described above may be employed to connect the canula 
of the syringe with the pleural cavity. After the trocar is introduced, 
its canula is connected by a rubber tube with one tube of the syringe; 
the stop-cock of this tube of the syringe is then opened, that of the other 
tube closed, and the piston is slowly drawn out. Then the stop-cock of 
the tube connected with the pleura is closed, the other opened, and the 
fluid is discharged. This operation is repeated until the pleural cavity 
is emptied. 

In order to avoid all chance of entrance of air into the chest, the tube 
through which the fluid is discharged from the syringe is connected with 
a rubber tube, the end of which is kept under water. In addition, a 
little of the aspirated fluid may be retained in the syringe. 

The trocar employed to enter the thorax should have a small calibre, 
or we may make use of a hollow needle, similar to those which form part 
of a hypodermic syringe (Fig. 99). 

If the exudation is very flocculent, large flakes may be applied to the 
inner opening of the canula, or be aspirated into its lumen, so that it be- 
comes impermeable. The needle must then be removed and introduced 
into another part of the chest. 

Fraentzel nas devised a very serviceable trocar with the object of re- 
moving any obstruction in the canula (Fig. 100). It consists of a stilet 
which, by means of a lateral screw, can be moved to and fro in a narrow 
(so-called capillary) canula. The stilet having been pushed forward, 
the instrument is introduced into the chest, the stilet drawn back, and 
the fluid then aspirated in the ordinary way. If the canula becomes 
obstructed, the stilet is pushed forward and the obstruction thus removed 
in a mechanical manner. 

We will also give ashort description of Potain's apparatus (Fig, lOiy, 
This consists of a trocar (a) which can be elongated by means of small 
screw arrangement {b). Into the latter is screwed a tube {c), with a 
stop-cock and lateral overflow tube. The lateral tube may be connected 
by means of the tube with the rubber stopper (/*), which is firmly inserted 
into a bottle, and is provided with two stop-cocks. The other stop-cock 
of the stopper is connected by means of the tube (g) with the aspiration 
syringe (h). The instrument is used in the following manner: The stop- 
cock leaaing to e is closed, that leading to g is opened, and the air in the 
bottle is rarefied by means of the air-pump h. When the piston of the 
syringe can no longer be moved with facility, / is closed. The trocar is 
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now inserted into the thorax, the stilet is cautiously withdrawn until 
arrested, and the stop-cock c is closed. If the stop-cock in/ belonging 
to the tube e is now opened, the pleuritic exudation will be drawn into 




•a 



B 



a 

«8 



I 



the bottle. When the bottle is nearly full, the stop-cock connected with 
e 18 closed, the bottle emptied, and the operation is then repeated. 

Age offers no contra-mdication to aspiration, and I have repeatedly 
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performed the operation in children two or three years old. Nor is the 
existence of fever a contra-indication. Even if fever is present, it almost 
always disappears or diminishes after the operation. 

During tne operation the patient shouhl assume a position midway 
between tne horizontal and vertical position, and at the same time mid- 
way between complete lateral and dorsal decubitus upon the healthy 
side. He shonki be brought close to the edge of tne bed, so that 
the greater part of the thorax is readily accessible. As a general thing, 
it is advisable to show the patient the trocar or hollow needle, and to 
explain that the operation is merely equivalent to the entrance of a 
needle into the skin. Tlie most favorable site of puncture is usually the 
space between the posterior axillary line and the scapular line. The 
intercostal space selected should be as low as practicable, taking care that 
the liver or spleen is not injured. The aspiration should be effected 
slowly, and at intervals it should be stopped altogether. In removing 
the canula, the skin should be firmly pressed between the thumb a^ 
index-finger against the canula, and the opening covered with adhesive 
plaster. 

We should not remove the greatest {)ossible amount of fluid from the 
pleural cavity at the operation. Experience teaches that even if small 
quantities are removed, the remainder is very often absorbed sponta- 
neously with surprising rapidity. This is probably owing to the fact that, 
as a result of the very marked pressure upon the thoracic walls, the 
vessels which are engaged in absorption are compressed, and this pres- 
sure is relieved — and hence absorption may occur — when a portion oi the 
exudation is removed. 

Theoretical considerations also convince us that complete discharge 
of the serous fluid is not desirable. If the evacuation oi the fluid were 
complete, a restitutio ad integrum would only be possible if the lunga 
were perfectly movable and dilatable, and the previouslv distended thorax 
had returned to its normal position. If these conditions do not exist, 
it is evident that a space will be formed in the pleural cavity, with an ab- 
normally high negative pressure, and which, as a matter of course, will 
affect the circulatory conditions of the lungs. The lung adjacent to the 
space containing rarefied air is in a condition as if it were under a dry cup. 
Under these circumstances, there is danger that excessive dilatation of 
the pulmonary vessels will give rise to oedema, and this may prove fatal. 
This is more apt to occur tne longer the exudation has been present, 
and hence offers another reason for early puncture. 

The amount which should be removed by the operation depends on 
individual circumstances, particularly on the ease with which the fluid 
follows the aspiratory force of the syringe. The elasticity of the thorax, 
and the dilatability of the lungs must also be taken into consideration. 
Aspiration should be discontinued at once if a purely serous fluid begins 
to grow bloody, if violent cough and severe pains make their appear- 
ance, or if the lung is felt to rub upon the tip of the canula. After 
aspiration, the pulse is usually found to be fuller, and its rapidity may- 
be diminished nearly a half. This is also shown by the sphygmographic 
tracings (Fig. 102 and 103). Diuresis is also increased. Laboulbdne 
and Bonneville found slight rise of temperature in the rectum. 

After aspiration, we may await further developments for ten days or 
two weeks. If the conditions are unchanged, or the fluid again increased 
in amount, aspiration may be repeated. 

Aspiration is rarely complicated by accidents. Syncope may occur. 
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and presents little significance if it is the result of friglit. Very dunger- 
ous svncopc (anaemia of the brain) may also occur from the sudden change 
in the circulation of the blood caused by the reopening of the Inug to the 
eircultttion. This accident is so mnch more apt to occur the more rapidly 
the fluid has been removed. Sudden death may result from this condi- 
tion. Aspiration must be stopped immediately, the head of the patient 
I plaoi^d as low as possible, and external and internal irritants applied 



(inhalatiou of ammonia, rubbing the tem|ileD with brandy or vinegar, 
brushing the akin, wine internally, etc. ). In certain casc!), the sudden 
death seems to Iw of embolic origin; for. if thrombi have developed be- 
tween the traliecula? uf the heart or in the pulmonary veins, ttiey are 
readily looaeutMl after puncture baa changed the circulatory conditions, 
and are carried off as emboli. 

Pneumonic prooestiea ■tccasionallv ilevulop in that portion of Ihe lung 






which had been compreaseii, and are usually of a very flaccid ■■harricier 
(so called serous pneumouia). In one case. Frai-nizel obsurvi'd u fatal 
pulmonary hemorrliuge from the ve§BelB of a cavity which was situaU.>d 
■m the compressed lung. 

Empyema retjuires oi>erativo treatment as early as pos^hlc. Every 
day that is lost makes the pruguosis more serious. Almost all surgeons 
agree that incision alone anould be jxtrformed. 

When aspiration is employed lu umpyemu, the exudation rcturna 
in the majority of cases, and tlie patient's strength is thus frittered away. 
Puncture oilers the greatest chances in the empyema of children, espe- 
cially it the pleurisy has not lusted for a long tune. It has recently heen 
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recommended that a portion of the pus be removed by aspiration, the 
remainder then diluted by the injeetioh of an antiseptic fluid into the 
pleural cavity, and the mixture then removed by aspiration. This ])ro- 
cedure is to be repeated until the pleural cavity has been washed clean. 
AVe have no doubt, as has been shown by some favorable reports, tliat 
recovery may be secured in this way, but we do not consider tnis plan of 
treatment reliable. 

Puncture in empyema not alone wastes time and strength, but a 
number of cases have been reported in which it was followed by pneumo- 
thorax. 

Empyema operations by incision would undoubtedly give better 
results if the operation were always done by experienced surgeons, and 
if it were made at once after the exploratory puncture. 

Age furnishes no contra-indication to the operation. I have seen a. 
number of children at the age of two or three years recover rapidly 
after the operation. 

The incision should be made while the patient is under the influence 
of chloroform. We should not be satisfied with a simple incision in the 
intercostal space, since the wound usually closes before recovery is com- 
plete. Surgeons will agree that the resection of a portion of a rib does 
not materially complicate the operation, and as this alone prevents the 
premature closure of the wound, a piece of the rib should first be excised, 
and the incision into the costal pleura made at this place. The best site 
for the operation is the axillary region from the fifth to the eighth ribs. 

V. Langenbeck attempted trephining instead of resection of a rib, 
but it has been objected that the trephine opening is often too small, and 
that the bone is apt to fracture. 

In multilocular empyema, the incision may open only into one com- 
partment. Sometimes an adjacent compartment ruptures spontane- 
ously, or we may be compelled to make a second incision. 

In one case, Darwin observed that, despite two incisions, the pus rup- 
tured into the lung and also externally. 

Serious accidents also occur, though very rarely, after the operation 
for empyema. We refer to attacks of syncope, convulsions, choreiform 
movements, monoplegic and hemiplegic symptoms, either with or with- 
out an anatomical basis. In the latter event, the lesion is usually embol- 
ism of the carotid and cerebral arteries, dependent on thrombosis of the 
pulmonary veins or left auricle. Similar symptoms have been observed 
during the washing of the empyema ca\ity, perhaps because the stream 
of water impinged directly upon the heart and lungs, and loosened 
thrombi situated within them. The naralysis sometimes disappears so 
rapidly that it must be regarded as renex. Hyperidrosis and vaso-motor* 
disturbances have also been observed. 

I know of one case in which erosion of an intercostal artery and death from 
hemorrhage occurred, despite the fact that incision had been performed. 

The operation should be performed in strict accordance with Listeria 
methods. It then becomes unnecessary to wash out the pleura; at the 
most, it may be cleansed immediately after the incision with a lukewarm 
solution of salicylic acid. A drainage tube is placed in the wound, and 
upon changing the dressing, the lower limbs of the patient should bo 
elevated so that all the secretion may flow from the tiibe. I have seen 
a number of cases recover entirely in a surprisingly short period under 
this plan of treatment. 
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If empyema necessitatis has developed, the same mode of treatment 
is indicated, except that the incision must be made at the site of the 
prominence produced by the pus. 

Even after the empyema has perforated into the lungs, the operation 
becomes necessary if expectoration ceases, if the development of hectic 
fever indicates the stagnation of pus, and if the amount of fluid is found 
to remain unchanged. If the excision must be followed by washing out 
of the pleural cavity on account of putrid decomposition of the pus, this 
should be done very cautiously because, on account of the open commu- 
nication between tne pleural cavity, and the lungs and bronchi, the latter 
may be inundated with the pus and fluid, and the patient thus put in 
danger of suffocation. 

The question of operative interference inpleurisy occurring in phthis- 
ical patients has been widely discussed. With regard to empyema, our 
experience leads us to answer the question with a decided affirmative. 
In serous pleurisy, likewise, we think the operation should be performed 
if the amount of exudation endangers life; if not, we may await events. 

The treatment of putrid pleurisy is very similar to that of empyema. 
An incision should be made and at each dressing the pleural cavity 
should be thoroughly cleaned with antiseptic fluids until the foul odor 
has disappeared. Carbolic acid should not be employed or, at least, this 
should be done very carefully, because poisoning and rapid death from 
collapse may be the result of excessive absorption of this substance. 
For this reason solutions of boracic acid (2-10^), thymol (0.1^), chlo- 
ride of zinc (3-6^), salicylic acid preparations, and especially acetate of 
alumina (1-2^) are the most suitable. Since putrid pleurisy is usually 
the result of pulmonary gangrene, the gangrenous focus in the lungs 
should be disinfected at the same time (vide page 32'.)). Large shreds 
of necrotic lung tissue occasionally make their exit through the site of 
incision. 

Hemorrhagic pleurisy is almost always the result of some general 
disease. Local treatment should be delayed as lon^ as possible, and 
surffical interference withheld until the amount of fluid proves a source 
of danger. 

Certain symptoms of pleurisy sometimes become so prominent that 
chey demand our chief attention. This may be true of the fever. High 
fever should be treated by enematat)f antipyrin (4.0-6.0 in 2 ounces of 
lukewarm water). In addition, large doses of alcohol are necessary in 
order to prevent exhaustion. The local application of ice to the affected 
i-ide of the chest will also be useful. Treatment with antipyrin, cold 
baths, and stimulants is stringently indicated in pleuritis acutissima. 

If the cough is severe, mild narcotics are indicated, perhaps associ- 
ated with expectorants. 

Pulmonary gymnastics should be resorted to if retraction of the 
thorax remains after the absorption of the fluid. The patient should 
raise the arm on the affected side and take deep respirations several 
times a day. At first these exercises should bo short and then gradually 
prolonged. The inhalation of compressed air seems to us to be less 
rational, since there is danger of excessive dilatation of the healthy 
luiiff. 

Ketraction of the thorax has also been relieved in a number of cases 
by resection of the ribs [vide the text-books on surgery]. 

Thoracic fistulas require the treatment recommended in empyema. 
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2. Pneumothorax, Hydropneumothorax. 

I. Etiology. — Pneumothorax means an accumulation of air in the 
pleural cavity. In addition to air, the pleural cavity usually contains fluid, 
so that hydropneumothorax is more frequent than pneumothorax. Ac- 
cording as the fluid is serum, pus, or blood, the disease is known as sero- 
pneumothorax, pyopneumothorax, haBmopneumothorax. 

An accumulation of fluid, especially of pus, is sometimes found at 
the beginning and is followed by pneumothorax. In other cases the air 
first enters and gives rise secondarily to exudative pleurisy. Under cer- 
tain circumstances, for example the perforation of a cavity through the 
pleura, gas and fluid may enter the pleural cavity at the same time. 

Pneumothorax and hydropneumothorax are either diffuse (free) or 
sacculated and circumscribed. In the large majority of cases, the dis- 
ease is unilateral. It is sometimes found that pneumothorax recurs, 
after a certain period, upon the same side of the chest. The disease is 
either acute or chronic. 

The conditions for the development of pneumothorax are always fur- 
nished when a space filled with air enters into communication with the 
pleural cavitjr. Other causes are unknown. 

Some writers believe that pneumothorax may be the result of the 
decomposition of a purulent exudation in the pleural cavity, but other 
writers deny the possibility of such an occurrence. Recent "analyses of 
the gases do not favor the theory of the s[)ontaueous development of the 
gases, but there are a number of cases in which careful search failed to 
discover the communication between a pyopneumothorax and some other 
air-containing space. 

Pneumothorax develops most frequently in the course of pulmonary 
diseases, especially phthisis. The phthisical degeneration extends to the 
pulmonary pleura, so that air passes from the lungs into the pleural 
cavity. The perforation occurs occasionally without any special cause, 
while in other civses the final perforation is the result of cougning, strain- 
ing, and similar bodily movements. As a general thing, there is a 
special tendency to the development of pneumothorax on the part of 
tnose pulmonary changes in which destruction proceeds rapidly, while 
in ulcerative processes which run a chronic course, thickening of the 
pulmonary pleura often occurs, or fibrous adhesions form between both 
layers of the pleura. These changes combat the threatening perforation, 
and produce a sort of natural recovery. Perforation of the pulmonary 
})leura rarely occurs at the apex; it is usually found at the lower border 
of the upper lobe, or the upper border of the middle lobe, more rarely in 
the upper portions of the lower lobe. The most frequent site is the 
region between the mammary and axillary lines at the level of the third 
and fourth intercostal spaces. 

In view of the frequent phthisical origin of pneumothorax, it is not 
surprising that the latter is more frequent on the left side than on the 
right, since phthisical changes in the left lung have a greater tendency 
to progressive destruction than those in the right lung. Powell observed 
])neumothorax in five per cent of his phthisical cases, and among seven- 
teen cases of the former disease, ten occurred on the left side. 

Not alone large cavities situated beneath the pulmonary pleura, but 
likewise small peripheral, cheesy nodules may give rise to pneumothorax. 
These are occasionally so small that they escape physical diagnosis, and 
the etiology is only explained by the autopsy. 
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All other pulmonary diseases which lead to ulceratiye processes in the 
lungs may give rise to pneumothorax. This category includes pulmo- 
nary abscess^ gangrene, and occasionally peripheral bronchiectasis. 
Echinococci, which are situated immediately beneath the pulmonary 
pleura, may also give rise to the disease, if the vesicle ruptures and 
bursts at the same time into a bronchus and the pleural cavity. 

In certain cases pneumothorax is the result of injury to the lungs, 
either direct or indirect. 

Stab- wounds, gunshpt wounds, etc., may injure both the chest- wall and 
the lungs, and, while the external injury may be of such a nature that it 
does not allow the entrance of air into the pleural cavity, the pulmonary 
wound gives rise to pneumothorax. Niemeyer claimed that tnis usually 
obtains. If the ribs are fractured by the injury, the thoracic wall may not 
be opened, but the sharp ends of the ribs may penetrate the pleura and 
lungs, and thus give rise to pneumothorax. The lungs may also be rup- 
tured as the result of traumatism, and pneumothorax may be produced, 
although the ribs and chest wall are uninjured. S6e states that the 
escape of air from the lungs sometimes occurs at the site of injury, 
sometimes opposite to this situation as the result of contrecoup. 

Closely related to these cases are those in which rupture of the lungs 
and pneumothorax are the result of violent bodily exertion, coughing, 
and straining. Not a small number of such cases have been reported. 
The accident has also been observed in whooping-cough and asthma. 
Finally, a case has been reported in which forced coitus gave rise to 
pneumothorax. 

All these conditions are especially dangerous when they occur in 
persons suffering from pulmonary emphysema, in whom peripheral alve- 
olar ectases have a tendency to rupture. Indeed, it would seem as if 
progressive atrophy and thinning of such ectases may give rise to spon- 
taneous rupture. Bajasinski reports a case in a man suffering from 
emphysema, and in which pneumothorax developed during sleep, and 
was not preceded by cough. 

The disease sometimes occurs in empyema when the latter perfo- 
rates the lun^js or the walls of the chest. Not every perforating empy- 
ema gives rise to pneumothorax, because the often fistulous sitQ of 
])erforation may have a valve-like structure which permits the escape of 
pus, but does not allow the entrance of air into the pleural cavity. Pyo- 
pneumothorax will also be produced if the empyema perforate^ any other 
organ filled with air (bronchi, trachea, oesophagus, stomach, intestines). 

Injuries to the thorax necessarily give rise to pneumothorax when 
they permit the entrance of air. In simple stab-wounds, this is by no 
means frequent, and Wintrich showed by experiments on animals that it 
is very difficult to produce pneumothorax in this manner. Abscess, 
gangrenous processes, ulcerating cancers of the chest-walls, may also 
give rise to pneumothorax. 

This malady is also an occasional result of disease of certain of the 
mediastinal organs, for example, suppuration of the bronchial glands, 
which rupture at the same time into the bronchi and pleural cavity. In 
other cases, abscesses and cancers of the oesophagus perforate the pleural 
cavity. Furthermore, in the careless use of the oesophageal sound the 
latter may enter the pleural cavity and produce pneumothorax. 

In another series of cases, it is the result of diseases of the abdo- 
minal organs. For example, in cancers and ulcers of the stomach 
And intestines, if the latter have become adherent to the diaphragm 
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and this undergoes perforation. Oppolzer also states that he has 
seen softening oi the stomach and diaphragm, and perforation of the 
latter during the course of typhoid fever. Jn like manner, every abscess 
and ulcerative process in the abdominal cavity may ffive rise to pneumo- 
thorax, as soon as a communication has been formed between the pleural 
cavity and the stomach or intestines. 

The following table gives the oaoses of pneumothorax in 918 cases collected bjr 
Biach: 

Pulmonany phthisis, ..•••... 715 

Puhnonary gangrene, 65 . 

Empyema, 45 

Traumatism, 82 

Bronchiectasis, 10 

Pulmonary abscess, 10 

Emphysema, i « 7 

Oangrenous hemorrhagic infarction, 4 

Thoracocentesis, 8 

Perforation of tlie oesophagus, 2 

Perforation of the stomach, 2 

Round worms in the pleural cavity, 2 

Echinocooci of the lungs, * 1 

Perforation of an encapsulated peritoneal exudation, . . 1 

Perforation of bronchial glands, ...... 1 

Caries of the ribs • 1 

Caries of the sternum, 1 

Abscess of the mammary sland • 1 

Fistula between pleura and colon from hydatids, ... 1 

Unknown causes, 14 

Total 918 

Lentz gives the following table of 85 cases occurring in childhood : 

Pulmonary phthisis, 14# 

Pulmonary gangrene, 11 

Emphysema, 8 

Pulmonary apoplexy, ........ 8 

Fracture of the ribs, ......... 1 

Empyema, 1 

Bronchiectasis, 1 

Hemorrhagic infarction, 1 

Total, 85 

Cases of pure pneumothorax are rare. As a matter of course, it can 
only be looked for when air enters a previously intact pleural cavity; but 
even under such circumstances hydropneumothorax generally develops. 
In the latter event, the air itself does not act as an inflammatory irri- 
tant, but this effect is produced by the organized germs contained in it. 
If the air happens to be free of schizomycetes, simple pneumothorax 
will be produced. This occurs most frequently when the disease is the 
result of emphysema or of a solution of continuity of the lungs, as the 
result of sudden, excessive bodily exertion. 

After hydropneumothorax develops, it is found not infrequently 
that the air is absorbed and a simple exudative pleurisy remains. In 
the majority of cases, the pleural cavity contains pus in addition to the 
air. Cases of seropneumothorax are much rarer, though they are not 
so uncommon as is generally believed. In rare cases, we find haemo- 
pneumothorax, especially after rupture of the lungs. 

The structure of the air fistula exerts a remarkably great effect upon 
the clinical and anatomical features of the disease. Weil recognizes four 
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yarities of pneumothorax, yiz. : open, yalvular, and closed pneumotho- 
rax, and a transition form between these three. 

In open pneumothorax there is a gaping opening which allows the 
free passage of air. The opening is slit-shaped, roupd or irregular. Jn 
phthisical cavities I have several times found round openings in the pul- 
monary pleura, almost as large as a **mark'' piece. Under such con- 
ditions, the air enters the pleural cavity until the pressure within the 
latter is equal to that of the atmospheric air. 

A special form of open pneumothorax is that in which there is one 
opening in the lung, another through the chest- walls as, for example, 
when an empyema, which has perforated the lung, is operated upon by 
incision. 

In valvular pneumothorax, the valve may be of such a character that 
air is admitted mto the pleural cavityduring inspiration alone, and can- 
■ not be expelled during expiration. Under such circumstances, the pres- 
sure within the pleural cavity may exceed that of the external air. The 
further entrance of air will cease only when the pressure has reached its 
maximum, or when the fistula is closed by tlie pressure itself, or when 
the fistulous opening closes Spontaneously. It is evident that the greater 
the pressure within the pleural cavity, the greater will be the compres- 
sion and displacement of adjacent organs. 

A closed pneumothorax is one in which no communication is possi- 
ble between the air in the pleural cavity and the atmosphere, whether 
the fistula is closed or open. The pressure in the pleural cavity and tha 
symptoms of compression and displacement depend exclusively upon 
the amount of air in the pleural cavity. 

The transitional forms constitute an intermediate or secondary stage. 
Thus, a valvular pneumothorax may be converted into an open or closed 
pneumothorax, etc. 

II. Anatomical Chakges. — On autopsy, the affected side is some- 
times found inordinately distended, but this may be less marked than 
during life, because the tension of the gases has diminished. If the 
pressure of the gas is increased, it will escape with a hissing noise upon 
making an incision in the chest. If the site of incision is kept under 
water, bubbles of gas will bo seen rising through the water. The escap- 
ing gas may be entirely inodorous, or it may smell like sulphuretted 
hydrogen. Its principal constituents are nitrogen, oxygen, carbonic 
acid, and traces of marsh gas. 

In the majority of cases, the pleural cavity also contains exudation. 
As a rule, this consists of pus, more rarely of serum or blood. The pus 
is rarely decomposed in cases of open pneumothorax. 

In free pneumothorax the lung is collapsed and not infrequently 
compressed into a non-aerated mass situated near the spine, and imme- 
diately adjacent to the mediastinum. The heart, diaphragm, and liver 
or spleen are displaced, except in cases of old and firm adhesions. 

The site of perforation may be recognized at once in many cases of 
open pneumothorax. If not, a tube should be placed in the bronchus, 
and the lung, which is kept under water, should be distended. We must 
then look for the place whence the air bubbles rise. The site of perfo- 
ration is not always easy to determine, on account of the presence of ad- 
hesions and new membranes. 

III. Symptoms. — If pneumothorax develops suddenly while the re- 
spiratory organs are comparatively unaffected, the symptoms of danger- 
ous dyspnoea suddenly make their appearance. The patients sometimes. 
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fall down unconscious, or they cry aloud that something has burst 
within the chest. Some patients make the statement that they experi- 
enced the sensation of an ascending current of air within the chest. 
The features express indescribable fear, and the face is often covered 
with a cold sweat. ' The limbs feel cold; the pulse is small and frequent, 
the respirations are labored and accelerated. Cyanosis is extreme. 

If the pneumothorax is the result of phthisical changes in the lungs, 
careful examination alone may reveal the occurrence of the accident, so 
slight are the symptoms which may be produced thereby. At all times 
the diagnosis can only be made positively after physical examination. 

Upon inspection, the affected side of the chest is found to be dilated 
in free pneumothorax, sometimes to the extent of five to eight cm. The 
intercostal depressions are usually obliterated, sometimes they even pro- 
ject outwardly. The respiratory movements are either absent or very 
slight upon the affected side. In the latter event they are irregular 
and jerky. 

Pneumothorax does not occur when the chest is retracted except in 
cases of empyema. When complicated with hydropneumothorax, the 
dilatation of the thorax may increase still further, although the air is 
gradually absorbed. 

Very striking phenomena are produced not infreauently by the dis- 
placement of the heart and liver. In left pneutnotnorax the heart is 
pushed into the right thorax, and is occasionally seen pulsating to the 
outside of the right mammary line. At the same time the liver is 

Eushed downwards to a greater or less extent, so that the hepatic region 
ecomes very prominent, or the lower border of the organ appears be- 
neath the abdominal walls as a transverse prominence which moves on 
respiration. In right pneumothorax the apex beat is visible outside of 
the left mammary line, not infrequently in the left axillary line. The 
degree of displacement depends not alone on the amount of air in the 
pleural cavity, but also upon the mobility of the adjacent organs. 

The patients almost always maintain a passive position of the body. 
They lie constantly on the affected side in order to facilitate the respira- 
tory movements of the unaffected lung. In phthisical patients, in 
whom pneumothorax has developed insidiously, a suspicion of the acci- 
dent should be aroused when the patient suddenly assumes and main- 
tains the lateral decubitus. Some patients assume a sitting and orthop- 
nceic position. 

In cases of open hydropneumothorax, the patients sometimes as- 
sume very remarkable positions if they find that the expectoration and 
discharge of the fluid are thereby facilitated. In Romberg's often cited 
case the patient assumed, at intervals, the dorsal position with the head 
hanging very low, because in this position he could cough up large 
amounts of fluid from the pleural cavity. In this case the unclosed 
fistula was situated quite high up. Abdominal decubitus has also been 
observed in open, but encapsulated pneumothorax of the anterior sur- 
face, because the patient thus endeavors to avoid the uninterrupted flow 
of the fluid to the fistula and into the bronchi, and at the same time 
prevent the constant cough. 

If the pneumothorax develops when the lungs are healthy or slightly 
diseased, the signs of objective dyspnoea will be recognized without diffi- 
-culty. The respirations are accelerated and labored. The auxiliary mus- 
cles of respiration are brought into play, and there is more or less 
•cyanosis. 
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Vocal fremitus is diminished or abolished in pneumothorax and 
hydropneumothorax, because the fluid and gas obstruct the conduction 
of waves of sound from the air passages to the chest- walls. 

Pleuritic adhesions act as conductors of the waves of sound, and at 
their costal insertions fremitus may be maintained or even increased. 

The resistance of the thorax is generally increased. In hydropneu- 
mothorax, the feeling of resistance is considerably diminished above 
the fluid, so that the level of the fluid can thus be determined with con- 
siderable accuracy. 

When the pleural cavity contains air and fluid, a short, vigorous 
shaking of the patient (succussion) sometimes gives rise to a splashing 
sound. A feeling of fluctuation is also felt, in some cases, in the inter- 
costal spaces. 

The symptoms on percussion vary, and depend chiefly on the tension 
of the thoracic walls. In open pneumothorax, in which the atmospheric 
pressure affects both sides of the chest-wall, the percussion sound is 
strikingly loud and tympanitic, and also presents a metallic quality. 

In many cases the metallic quality is only recognized if the ear is 
brought close to or in contact with the chest during percussion. In order 
to produce the metallic sound, Heubner recommends percussion with 
the handle of the pleximeter, or with its metallic head. Stern recom- 
mends percussion with the tip of the nails instead of the soft tips of the 
Angers. In this manner we hear the metallic sound alone without the 
tympanitic quality. 

If the tension of the chest-wall is very considerable (in valvular or 
closed pneumothorax), the tympanitic quality of the percussion note is 
lost, and its intensity is diminished, so that a dull percussion sound 
is produced. This is analogous to the results obtained in Skoda's 
experiments, in which it was shown that the stomach, when tilled with 
air, gives a tympanitic percussion sound, but the tympanitic quality is 
lost when the stomach is excessively distended. 

T.'aube also showed that excessive tension of the chest-walls may ren- 
der indistinct or abolish the metallic quality of the percussion sound, but 
that this can be reproduced in the dead body when, as the result of 
cooling, the tension of the gases, and therefore of the chest-walls, is di- 
minished. It may again be destroyed by pressing the diaphragm upwards, 
thus increasing the tension of the gases. 

So lonjBf as the external or internal fistula remains open, cracked-pot 
resonance is heard on short and vigorous percussion. 

This is owing to the fact that at each impulse of percussion the pres- 
sure of the air in the pneumothorax is increased, and it therefore passes 
abruptly through the open fistula. A whirl of air, which gives rise to 
the hissing sound, is produced upon the other side of the fistula. In 
percus-^ion of the posterior surface of the thorax, the sound is not con- 
veyed in many cases to the ear of the examiner, who is standing behind 
the patient. It is well, in such cases, to have percussion performed by 
another, the physician placing his ear in front of the patient's widely- 
opened mouth (this manoeuvre assists the conduction of the sound to the 
outside). The cracked-pot resonance of pneumothorax diappears when 
the fistula closes. 

Changed pitch of the percussion sound is sometimes heard in pneu- 
mothorax. If the fistula is external, the pitch always becomes lower if 
the opening is closed with the fingers. If there is a large fistula in the 
pulmonary pleura, the pitch may become higher on opening the mouth. 
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lower on closing it. If the latter phenomenon has been present, and 
then disappears, we have evidence that the fistula has closea. 

Verv noteworthy symptoms are observed on percussion if gas and fluid 
are bott contained in the pleural cavity. The chief characteristic is the 
change of phenomena on cnanging the position of the body, because the 
fluid always tends to assume the lowest position. 

In dorsal decubitus, the upper border of dulness is higher posteriorly 
near the spine than it is anteriorly. In the sitting position, the upper 
border is a horizontal line ; in lying upon the healthy side the lateral dul- 
ness may disappear entirely. 

Gentle percussion should be employed in percussing the upper level 
of the fluid. If this is not done, the dulness begins too low, and the 
amount of fluid appears smaller than it really is. Palpatory percussion 
may also be employed, the increasing feeling of resistance indicating the 
level of the fluid. 

Change in the position of the body sometimes changes the pitch of 
the metallic percussion sound. Biermer found that, in the sitting posi- 
tion, the pitch becomes lower, because the fluid then pushes the paretic 
diaphragm downwards, and thus increases the largest diameter of the 
pneumothorax. Bjoernstroem and Weil have observed increased pitch 
in the sitting position, because the amount of fluid, the resistance of the 
diaphragm, and the shape of the pleural cavity may cause a shortening 
of the greatest diameter of the pneumothonix. bjoernstroem also noticed 
that the pitch of the metallic percussion sound was a little higher during 
inspiration than during expiration. If the pneumothorax is situate<l 
near the heart, the pitch may vary with each cardiac contraction. 

The pitch of the metallic percussion sound also varies as the amount 
of fluid increases or diminishes, and thus forms a valuable sign in diag- 
nosis. 

Oracked-pot resonance may also be found in hydropneumothorax, 
but only when the open fistula is situated permanently above the upper 
level of the fiuid or is made free in certain positions of the body. The 
latter circumstance aids us in an approximate determination of the posi- 
tion of the fistula. 

The succussion sound, which is heard in hydropneumothorax alone» 
is one of the principal auscultatory signs. If the patient is grasped by 
the shoulders and vigorously shaken to and fro, a metallic splashing 
sound is heard. Its intensity varies. In some cases it is heard only 
when the ear is applied to the chest, in others it may be heard the 
length of the room. 

Ir^ rare cases the sound is produced by the movements of the heart.. 
The succussion sound is not produced exclusively in hydropneumo- 
thorax. The conditions for its development are the presence of air and 
fluid in a large, smooth-walled cavity. Hence it may be heard in pul- 
monary cavities. But it is heard with such overwhelming frequency in 
hydropneumothorax that it possesses a certain degree of pathogno- 
monic significance. 

The sound of falling drops is also heard occasionally in hydropneu- 
mothorax. In one case Leichtenstern attempted to show that it was 
really the result of falling drops. It was heard in the patient as soon 
^ as he changed from the recumbent to the sitting position. On autopsy 
fibrinous prolongations and adhesions were found upon the pleura, and 
those which dipped beneath the fluid during dorsal decubitus, allowed 
the fluid to drop when the patient assumed the sitting position. 
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The auscultatory signs vary in pure pneumothorax. In some cases 
the respiratory murmur is absent, and it lias been maintained that a very 
marked unilateral distention of the thorax, when associated with ab- 
sence of the respiratory murmur, should arouse the suspicion of pneu- 
mothorax. In other cases the respiratory murmur has an amphoric or 
metallic quality. 

The metallic sounds are usually loudest in the interscapular space, 
because here, as a rule, the lung is in closest contact ^ith the thoracic 
walls. It is sometimes heard only during expiration, in other cases dur- 
ing both phases of respiration, and may then be louder during inspira- 
tion than during expiration. The distinctness of metallic breatning 
varies greatly in different parts of the chest. The conditions for the 
production of the metallic respiratory murmur are also furnished when 
air from the lungs passes through an open fisDula into the pneumothora- 
cic space. 

It the conditions for the production of rdles are present in the lungs, 
they will possess a metallic quality if transmitted through the pneumo- 
thorax. If single rAles are produced, they may give rise to the sound 
of the falling drop. 

Metallic auscultatory phenomena are present in hydropneumo- 
thorax, but depend upon the pneumothoracic portion of the disease. 

Bronchophony is diminished and also possesses a metallic quality. 

Pneumothorax is sometimes observea upon one side, exudative 
pleurisy upon the other side of the chest. 

The symptoms of pneumothorax are sometimes confined to the local 
changes mentioned above. This is observed with relative frequency 
when large phthisical cavities are present in the lungs. 

In other cases certain phenomena point to the development of pneu- 
mothorax, although the symptoms may remain purely local. For ex- 
ample, if large masses of pus are suddenly expectorated in the course of 
an empyema, it may be concluded that the pus has perforated into the 
lungs, and the patient should be examined for pneumothorax. 

Very severe symptoms may arise if the pneumothorax occurs unex- 
pectedly, the lungs and pleura having previously been in a normal con- 
dition. In such eases it may act as tne immediate cause of death, and 
may prove fatal in a few minutes. 

The patients are tortured by a feeling of intense dyspnoea, cyanosis 
is marked, and the respiratory movements are labored. At the same 
time the appearances of serious collapse are presented. The skin is cool 
and sometimes covered with clammy sweat, the pulse is very frequent 
and at the same time extraordinarily small, the voice is often aphonic, 
and the patient talks in a low whisper. 

Consciousness may remain entirely intact. In addition to the dysp- 
noea, the patients complain of violent pain, usually in the inferior part 
of the chest (probably from excessive tension of the diaphragm and 
chest-walls). 

The cardiac movements are very much accelerated and, on account of 
the displacement of the organ, the heart sounds are often heard distinctly 
in abnormally high situations. The heart sounds may present a metal- 
lic qiiality as the result of resonance in the pneumothoracic space. 

The peripheral veins are distended. If the pneumothorax continues 
for a long time, the circulatory disturbances may lead to oedema of the 
skin, appearing first on the limbs and face. Vertigo^ a feeling of weight 
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in the head, tinnitus anrium, and the like seem to be the effects of 
circulatory changes in the cerebral veins. 

In right-sided pneumothorax, the liver may be depressed to such an 
extent that its upper border is situated at the lower border of the chest. 
In left-sided pneumothorax the spleen is pushed downwards and towards 
the median line and may thus be felt beneath the left hypochondrium. 

Diuresis is diminished and traces of albumin are found not infre- 
quently in the coftcentrated urine. Emj)hysema of the skin sometimes 
develops, as the result of entrance of air into the interstitial connective 
tissue of the lungs or its passage from the oesophagus into the medias- 
tinal connective tissue^ and thence into the suocutaneous tissue of the 
skin. 

The signs of pure pneumothorax may persist for several weeks or 
even months. Hydropneumothorax has been known to last for several 
yeafs. If the fluid is purulent, waxy degeneration may be produced, 
and the patient finally aies with symptoms of general marasmus. 

IV. Diagnosis. — The diagnosis of fn^e pneumothorax and hydro- 
pneumothorax is usually not difficult. The fluid is purulent in the 
majority of cases, but its character can only be determined with certainty 
by an exploratory puncture. 

The aiagnosis of circumscribed pneumothorax is often very difficult; 
it may be mistaken for a pulmonary cavity, distention of the stomach, 
diaphragmatic hernia, ana pyopneumothorax subphrenicus. 

The differential diagnosis between circumscribed hydropneumo- 
thorax and superficial pulmonary cavities depends mainly upon two 
factors. In the first place, the intercostal spaces over a pulmonary 
cavity are usually depressed; in pneumothorax they are bulging; fur- 
thermore, the vocal fremitus over a cavity is increased; over a pneumo- 
thorax it is diminished. The diagnosis is especially difficult if change 
of pitch in the percussion sound is noticed on opening and closing the 
mouth, because this symptom is characteristic of a cavity. A distinct 
succussion sound favors the diagnosis of hydropneumothorax, because 
this sign is exceptional in pulmonary cavities. 

If abdominal tympanites, and particularly gaseous distention of the 
stomach, is very marked, the stomach is sometimes applied so closely to 
the lower parts of the thorax that the respiratory murmur, rAles, and 
even the heart-sounds acquire a metallic quality from resonance in the 
organ. In addition, the percussion sound is tympanitic or metallo- 
tympanitic, and if the stomach contains gas and fluid, a succussion sound 
may be heard on shaking the patient. The interference with the move- 
ments of the diaphragm may give rise to dyspnoea. In making the dif- 
ferential diagnosis, attention should be directed to the clinical history 
of the disease. Furthermore, the metallic signs connected with disten- 
tion of the stomach are apt to change rapidly, and they may also be 
changed by the introduction of fluid into the stomach. 

Trentham-Butlin described a case in which pneumothorax was mis- 
taken for diaphragmatic hernia. A man was caught between two cars, 
and received a contusion of the lower part of the left thora^f. This was 
followed by the signs of left pneumothorax. At the autopsy, it was 
found that these signs were simulated by a transverse rupture of the 
left half of the diaphragm, through which the stomach, spleen, and a 
part of the colon had passed into the pleural cavity. The differential 
diagnostic data, to which we have referred previously, must be relied 
upon to avoid similar mistakes. 
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Under the the term pyopneumothorax subphrenicus, Leyden has 
described cases in which cavities filled with gas and fluid (pus) are situ- 
ated beneath the diaphragm, and extend so far into the pleural cavity 
that they give rise to the signs of true hydropneumothorax. In two 
cases. Oossy found that the diaphragm was destroyed, with the exception 
of its pleural lining, so that the diaphragmatic pleura was pushed far 
into the thorax. This condition develops usually as the result of per- 
foration of the stomach or intestines, following ulcerations, foreign 
bodies, or injuries. Oases have been reported as the result of perforation 
of the vermiform appendix and perityphlitis. Leyden has laid down 
clear rules for the differential diagnosis from true pneumothorax. In 
many cases, it is decided by the history of the disease, since pyopneumo- 
thorax subphrenicus is preceded by perforation peritonitis, while cough 
and expectoration are usually absent. The lungs may be entirely intact, 
and present respiratory displacement. The manometer shows that the 
pressure increases during inspiration, and diminishes during expiration , 
the reverse holding good in pneumothorax. Schreiber showed, however, 
that there are exceptions to this rule. Finally, Gossy claims that a 
fsBcal odor of the gases discharged on exploratory puncture is indicative 
of pyopneumothorax subphrenicus. 

In many cases of free or sacculated pneumothorax or hydropneumo- 
thorax, it may be important to determine whether the fistula is closed or 
not. It must be regarded as open if cracked-pot resonance is heard 
on percussion, and also if the pitch of the percussion sound varies upon 
opening and closing the mouth. In the latter event, it must be assumed 
that there is a large opening in the pleura. In valvular pneumothorax,, 
however, movement of the air is possible only in one direction, and the- 
movement from the pleural cavity to the air passages is usually inter-- 
fered with. 

Two methods have been adopted in determining the character of the- 
fistula in valvular pneumothorax, viz., analysis of the gases in the pleural 
cavity, and aspiration of the pleural air. 

Ewald found that the presence of more than ten per cent of carbonic 
acid indicated complete encapsulation of the pneumothorax; if five to 
ten per cent is present, the closure is imperfect, and if the amount is 
less than five per cent, the fistula may be regarded as open. Since 
atmospheric air enters the pleural cavity, the gases within it naturally 
consist of oxygen, nitrogen, and carbonic acid, but the constitution of 
the gases varies subsequently according as the fistula is open or not, be- 
cause the different gases are absorbed by the pleura in different degrees. 

If the pneumothoracic space is aspirated m a case of hydropneumo- 
thorax, and some of the air is removed, the inclosed air is sometimes 
rarefied to such an extent that, if the fistula remains open, air will enter 
from the lungs, and will rise in the fiuid with a gurgling sound. As a 
matter of course, this sound will not be heard if the fistula is closed. 

In one case, Kie^el heard this sound during inspiration and expira- 
tion, and later during inspiration alone, although aspiration had not 
been performed. When the patient was lifted up, ne always expectorated 
large quantities of pus, on account of which the air in the pleural cavity 
was rarefied, and air again entered through the open fistula. The 
murmur during expiration was probably owing to the fact that the level 
of the pleural fiuid sank beneath the fistula, the air from the pleura then 
passed through the fistula, and formed bubbles in the fluid, which re- 
mained in the fistulous opening. 
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Boisseau states that the metallic signs are much more marked when 
the fistula is still patent. 

If an empyema has perforated and given rise to pyopneumothorax, 
the character of the sputum and mode of expectoration sometimes indi- 
cate the patency of the fistula. The patients expectorate purulent and 
often very foul-smelling masses, sometimes in ** mouthful ^' expectora- 
tion. They may cough only a few times during the day, but remarkably 
large amounts are expectorated each time. This is owing to the fact that 
the desire to cough only arises when the cavity is filled with fluid to such 
an extent that it reaches the fistula and flows into the bronchial pas- 
sages. 

Manometric measurements may be employed to distinguish open 
and closed or valvular pneumothorax during life. After puncture of 
the pneumothoracic space with Fraentzel's trocar, the lateral stop-cock 
is connected with a manometer. If the pressure of the gas in the pleural 
<5avity, during the cessation of respiration, is equal to the atmospheric 
pressure, the pneumothorax is open. If the pressure exceeds that of 
the atmosphere, we have to deal with a closed or valvular pneumothorax. 
If the gas in the pleural cavity is again aspirated in part, a second 
measurement will show that the pressure is less than it was before aspi- 
ration, if the pneumothorax is permanently closed; it remains the same 
if the pneumothorax is open, and in valvular pneumothorax it con- 
tinues to increase as the result of spontaneous entrance of air into the 
pleural cavity, and may exceed the atmospheric pressure. In open 
pneumothorax, it is generally easy to recognize an internal fistula, in 
addition to the external one. The patients not infrequently expectorate 
a fluid which has been introduced into the pleural cavity, and which has 
either been colored, or contains some substance easily demonstrable on 
chemical examination. The fluid discharged from the external opening 
not infrequently contains elastic fibres or other constituents of the 
sputum. 

V. Prognosis. — ^TTnder all circumstances the prognosis must be 
regarded as very serious. The more unexpectedly .a pneumothorax 
develops the greater is the danger to life. As a general thing, the 
prognosis of open and closed pneumothorax is more favorable than that 
of valvular pneumothorax, because the latter is apt to be attended with 
great tension of the gases, and marked displacement of the adjacent 
organs, especially of the heart. 

The prognosis is unfavorable in many cases, because the primary dis- 
ease offers no hope of recovery. 

If the lungs present marked diffuse changes, or there is exudative 
pleurisy upon the other side, or the pneumothorax is bilateral, the 
prognosis is rendered more gloomy, as a matter of course. 

Under certain circumstances, the development of pneumothorax 
may improve the condition of the patient. Herard, Czernicki, and 
others state that in some cases of phthisis the occurrence of pneumo- 
thorax improves the phthisical process and, in particular, diminishes the 
cough and secretion. In empyema it is not infrequently found that the 
perforation of the pus affords great temporary relief. 

VI. Treatment. — In pure pneumothorax, which occurs unex- 
pectedly when the lung is intact, the symptoms of collapse and asphvxia 
may demand active stimulation, viz., the administration of alconolics^ 
ethereal preparations, camphor, valerian, castoreum, etc. Cutaneous 
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irritants (mustard poultices and baths, alcoholic inunctions, dry-cups to 
the chest, etc. ) usually afford the patient some relief. 

In soma of the cases, the dyspnoea is the result of nervous influences, 
caused by the suddenness of the accident. In such cases, the therapeu- 
tic measures mentioned will suffice. The dyspnoea generally grows 
gradually smaller, and there is hope that, after some time (i)erliaps 
sevjBral weeks), the air in the pleural cavity jnay bo entirely absorbed. 
As a rule, the patient will experience great relief from the administra- 
tion of narcotics (morphin. hydrochlor., 1.0; glycerin, pur., aq. dentil., 
ua 15.0. M. D. S. ^-^ syringeful subcutaneously). 
. If there are marked symptoms of displacement of adjacent organs, 
the dyspnoea must be attributed to this feature and to the excessive com- 
pression of the lung, and we must therefore endeavor to remove the air 
from the thorax. In open pneumothorax, operative interference would 
be useless, because air would again enter through the open fistula. The 
chances are better in closed than in valvular pneumothorax, because, in 
the latter, the air of the pleural cavity, after it has been rarefied as the 
result of the operation, will re-enter the thorax, and make another opera- 
tion necessary. 

As a rule, it will be sufficient to merely puncture the thorax and 
allow the gas to escape spontaneously. The trocar should be armed with 
a rubber tube, the enol of which is placed under water, in order to pre- 
vent the aspiration of air into the chest during unexpected, vigorous 
respiratory movements. If there is an open valvular fistula, the opera- 
tion must be repeated as soon as sufficient air has re-entered the pleural 
cavity to give rise to dangerous asphyxia from displacement of tie 
organs. In closed pneumothorax, we may try, if necessary, to aspirate 
enough air to make the pressure within the pfeura" cavity lower than the 
atmospheric pressure. 

If a pneumothorax is complicated with a fluid pleurisy, we should 
make an exploratory puncture (if the lungs are intact), in order to deter- 
mine the character of the fluid. This will often be found purulent, and 
the indications are then the same as in empyema. The same indications 
hold good if an empyema has ^iven rise to pyopneumothorax. If the 
exudation is serous, thoracentesis should b8 employed as in serous pleu- 
risy. In the latter event, however, puncture is necessary only when life 
is m danger, while in pyopneumothorax it should be performed as early 
as possible. 

When hydropneumothorax complicates pulmonary phthisis, opera- 
tive interference should be delayed until imminent danger is impending. 
The results of the operation are very unfavorable on account of the pri- 
mary disease. It results not infrequently in acute exacerbations of the 
phtnisical process. 

3. Hydrothorax. 

I. Etiology, — Hydrothorax is an accumulation of cedematous fluid 
in the pleural cavity, /. «., the fluid is a transudation. It is almost al- 
ways associated with oedema of other localities, particularly the extrem- 
ities. 

The oedema is generally the result of stasis, in consequence of diseases 
of the heart or lungs. 

CEdema of the pleural cavity develoj)s as soon as the flow of blood 
from the superior vena cava to the heart is obstructed, and the blood in 
25 
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tbe Tens azygos and hemiazygos presents an abnormally high piessore. 
Local affections of these Taseiuar tracts (compression and thrombosis by 
mediastinal tumors) give rise, in rare cases^ to stasis oedema of the pleural 
cavity. 

In a second group of cases, a diminished amount of albumin in the 
blood ^ves rise to hydrothorax (Bright's disease, cancer, malarial and 
syphilitic marasmus, chronic diarrhoea, dysentery, leukemia, cachectic 
conditions in general). The experiments of Cohnheim and Lichtheim 
render it probable that, in such cases, the diminution in the amount of 
albumin produces a nutritive disturbance of the walls of the yessels 
which makes them abnormally permeable. 

Hydrothorax following exposure or certain exanthemata (particularly 
scarlatina), without the existence of nephritis and albuminuria, must be 
attributed to chan^ in the walls of theMood-vessels. 

Occlusion of the lymphatics Tery rarely gives rise to the disease 
because the collateral branches of the lymphatic system are very well de- 
veloped. Fraentzel, however, observed this affection as the result of 
compression of the thoracic duct. 

it develops very frequently during the death struggle. This agonal 
hydrothorax is the result of circulatory disturbances, following irregular 
and feeble action of the heart. 

From the remarks lust made, it is evident that hydrothorax is merely 
a symptom, not an independent disease. 

11. ANATOMICAL Changes. — A clear serous fluid is usually found ia 
both pleural cavities. The fluid is amber-yellow or greenish-yellow ia 
color, and is fluorescent; after a prolong^ death stru^le it is sometimes 
tinged with blood. It is usually thin and waterv, ana not infrequently 
contains delicate, light-gray clots. Crystalline sliining deposits of cho- 
lestearin are sometimes found in old transudations. A cloudy and very 
flocculent fluid always indicates an inflammatory origin. Its reaction is 
alkaline, and its specific gravity varies from 1.009 to 1.01^ In cases of 
heart disease the specific gravity may reach 1.0^ to 1.023. 

As a rule, a pAeunU fluid is a transadatton if the specific gravity is less than 
1.015, an exudation if it exceeds 1.018. 

If inuisodations are present in Tarioos organs, chemical examination shows 
that the {Neural flnid contains the lar^^t proportion of solid constitnentB; then 
follow the peritoneum, cerebral ventricles, and subcutaneous cellular tissoe. The 
proportion of solid matters varies considenibly in individual cases of hydrothoiax^ 
as is shown by the following analyses : 

Schmidt. Hoppe-Serler. Scberar. 

Water, , 963.95 957.5'9 985.53 

SoUd matters, 36.05 43.41 64.48 

Organic matters, .... 38.50 

Fibrin ,. 0.63 

Albumin, 37.83 49.77 

Ethereal extract, f ^ 3.14 

Alcoholic extract . . . . . . J i^ «i V 1-84 

Watery extract, ) **-^ j 1.68 

Inorganic salts, 7.55 [ J 7.96 

Ewald f oond carbonic add, oxygen, and nitrogen present in hydrothorax in the 
following proportions: 

00, = 74.0 - 84.0 
O = 0.39 - l.Ol 
N = 1.01 - 3.47 
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Microscopical examination shows a few desquamated, swollen, partly fatty 
endothelium cells, a few lymphoid cells, red blood-globules, and granular cells. 

In some cases only a f ew tablespoonf uls of fluid are present, in others 
as much as fifteen to eighteen pounds has been observed. The amount 
of fluid in the right pleural cavity is often greater than that in the left. 

As a rule, the fluid is freely movable; its mobility is impaired only 
when old pleuritic adhesions are present. 

The pleura is not infrequently of an opaque white color. The sub- 
serous connective tissue is often swollen as the result of oedematous 
imbibition. 

The lungs are more or less compressed. In marked cases they may 
be converted into a firm, non-a§rated mass of a reddish or grayish-brown 
color, situated near the spinal column. In almost all cases they may bo 
distended with air, and permanent obliteration of the alveoli is observed 
only after the hjdrothorax has lasted a long time. 

The heart, liver, spleen, and diaphragm may be displaced. 

III. Symptoms and Diagnosis. — The subjective symptoms are 
almost always the result of compression of the lungs and displacement of 
the heart, and consist in the main of increasing dyspnoea, cyanosis, ac- 
celeration and feebleness of the pulse. 

The objective symptoms alone justify a positive diagnosis. In many 
respects the local changes are similar to those of fluid pleurisy. 

On inspection we not infrequently notice dilatation of the thorax, 
though not so marked as in fluid pleurisy, because the pressure of the 
fluid is less and the thoracic walls and diaphragm offer greater resistance. 
The intercostal spaces are often broader tnan normal, 'but rarely effaced. 
The respiratory excursions of the thorax are diminished. If the hydro- 
thorax exerts equal pressure on both sides of the heart, this organ 
may not be displaced. At all events the displacement is not so marked 
as in pleurisy. There is not infrequently a considerable displacement of 
the liver and spleen. 

In hydrothorax, as in pleurisy, the vocal fremitus is diminished or 
abolished over the fluid, and the feeling of resistance over the thorax is 
increased. 

Dulness is present in both diseases, but in hydrothorax it usually 
changes with the movements of respiration and also upon changing the 
position of the body, the level of the fluid always remaining horizontal. 
The dulness is usually bilateral, though it is often unilateral at the 
onset, appearing first upon that side on which the patient is accus- 
tomed to lie. The disease frequently begins upon the right side, 
because most patients assume ri^ht lateral decubitus. This is the result 
of purely local disturbances in circulation. Indeed, a change in position 
not infrequently causes the disappearance of the hydrothorax upon one 
side and its appearance upon the other side of the chest. Constant uni- 
lateral hydrothorax is usually observed only when one pleural cavity is 
obliterated. This is often noticed in pulmonary phthisis. 

On auscultation, vesicular breathing is found diminished or abolished , 
but bronchial breathing is not observed so frequently as in pleurisy. It 
is most apt to be heard in the interscapular space, in which the com- 
pressed lung is situated, -^gophony is heard at the upper level of the 
fluid. I have also observed Baccelli's phenomenon in a number of cases. 
Bronchophony is diminished. 

When the differential diagnosis between pleurisy and hydrothorax is 
doubtful^ we should take the etiology into consideration and also make 
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an exploratory puncture. The specific gravity of the fluid in hydro- 
thorax is almost always below 1.015. Hydrothorax is not infrequently 
complicated^ after a while, with pleurisy. " Pleuritic pains are then felt, 
the fluid removeil on puncture becomes cloudy and flocculent, and its 
specific gravity increases. The disease often lasts many weeks or months, 
and presents exacerbations and remissions. 

IV. Prognosis ^nd Treatment. — The prognosis depends mainly on 
the primary affection. Even if the latter is incurable, but is capabfe of 
improvement, the fluid may be absorbed, although it generally returns 
ana finally causes or hastens the fatal termination. 

The treatment is the same as that of the primary disease (diuretics, 
drastics, diaphoretics, tonics). Puncture and aspiration should be per- 
formed only when the amount of fluid is a direct source of danger. 

Care should be taken to prevent the entrance of air during the per- 
formance of aspiration. The operation must often be repeated. In 
one case, Ziemssen repeated it sixteen times in three and a half months. 

4. HcBtnoihorax, 

1. Haemothorax is an accumulation of blood in the pleural cavity. It 
may be the result of traumatism or of the following diseases: rupture of an 
aortic aneurism into the pleural cavity (usually the left), destruction of the 
wall of the aorta by ulceration, ulceration of the pulmonary veins and 
venae cavae, rupture of varicose veins in the pleura, caries of the ribs 
which has caused perforation of the intercostal arteries, destruction of 
lung tissue in phthisical and gangrenous processes and in extensive pul- 
monary apoplexy. 

2. The pleural cavity mav contain blood alone or blood and air 
(haemopneumothorax). The blood, which may remain fluid for a long 
time owing to the influence of the pleural endothelium, is sometimes 
absorbed very rapidly, occasionally within a few days. In some cases the 
haemothorax is followed bv a secondarv pleurisv. 

The symptoms are those of fluid pleurisy. In making the differential 
diagnosis, we must take into consideration the etiology and those signs 
which are indicative of internal hemorrhage, viz., pallor of the skin, de- 
pression of the bodily temperature, syncopal attacKs, a small, frequent 
pulse, etc. 

3. The prognosis depends in two ways upon the amount of blood 
exuded: in the first place, because a great loss of blood maybe the direct 
cause of death, and in the second place, because it compresses the lung 
and displaces the heart, thus giving rise to the danger of suffocation. 

4. The indications for treatment are : to maintain the strength bv 
the use of stimulants, to check further hemorrhage by the application 
of an ice-bag and subcutaneous injections of ergotin, to remove the 
blood by puncture if its excessive quantity ])rove8 (Singerous to life, 

6, Chylothorax. 

Quincke and v. Thaden have described cases of chylothorax, ». c, an 
accumulation of chyle in the pleural cavity. In both cases, the disease 
was the result of injury, the chyle probable escaping from the torn 
thoracic duct; the chyle w^as mixed with blood. The fluid had a fatty, 
milky appearance, and, after standing, a thick layer of cream formed 
upon the surface, it had an alkaline reaction, contained sugar and a 
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sugar-forming ferment. In v. Thaden's case, the fluid contained 0.43 
per cent of sugar and 3.71 percent of fat. It also contained a few 
lymphoid corpuscles. Both cases affected the right side and were treated 
unsuccessfully by puncture. 

At the autopsy, white creamy coagula were found upon the layers of 
the pleura. 

Chylothorax should not be mistaken for other exudations which con- 
tain fat. This is observed particularly in cancer of the pleura, but also 
independently of it. 

The clinical history, course, and treatment are similar to those of 
haBmothorax, 

6. Tumors of the Pleura, 

1. Tubercles. — A. general development of tubercles upon the pleura 
occurs in general miliary tuberculosis. In some cases we find local 
tuberculosis of the pleura, especially over the cheesy, tuberculous foci in 
the lungs and in cheesy, tuberculous degeneration of the bronchial 
glands. Finally, primary tuberculosis of the pleura is sometimes secon- 
dary to pleurisy. In the latter event, gray transparent nodules develop 
mainly in the false membranes, in which they may be densely ag- 
gregated. 

Gray miliary tubercles are generally found, more rarely cheesy nod- 
ules. The latter may be collected into large masses and nodules. In 
general tuberculosis both pleurae are strewn with miliary tubercles; 
when the process develops after pleurisy, it is sometimes found only on 
that side of the chest which had been previously affected. 

In the majority of cases, miliary tuberculosis of the pleura remains 
latent during life. Juergensen states that he has heard m several cases 
a peculiar soft rubbing, which is more gentle and soft than a pleuritic 
fnction murmur. If tubercular pleurisy develops, the fluid exudation 
is often hemorrhagic, and the symptoms are those of fluid pleurisy. 
Treatment is useless. 

2. Cancer. — Cancer of the pleura is almost always secondary. The 
primary cancer is situated most frequently in the lungs, mammary, 
bronchial and axillary glands, on the peritoneum, or other abdominal 
organs. Sometimes the cancer spreads by direct proliferation from tho 
vicinity, sometimes it is far removed from the primary cancer and forms 
distinct metastases. 

Medullary cancer is most frequent, but scirrhus, colloid, and eveu 
epithelial cancer have been observed. Pleural cancer is more often uni- 
lateral than bilateral. It appears sometimes as almost miliary nodules 
which remind us of tuberculosis, in other cases lal'ge masses of cancer 
may attain the size of a man's head, and give rise to compression of the 
lungs and adjacent organs. 

Occasionally we find a few scattered nodules upon the pleura with a 
peculiarly flattened surface, in other cases there is a diffuse cancerous 
infiltration, which may give rise to considerable thickening of the 
pleura. Small, miliary nodules of cancer are sometimes seen along the 
course of the pleural lymphatics. 

The pleural cavity very often contains fluid, generally transudation, 
more rarely exudation (carcinomatous pleurisy). The latter may be 
purulent, ichorous or bloody, and appears especially when ulcerative 
processes have formed in the cancerous proliferations. 
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The diagnosis of pleural cancer is very difficult and in almost all 
cases a probable diagnosis can alone be made. 

It is said that small nodules may give rise to circumscribed friction 
murmurs^ and this should arouse our suspicion if cancer is demonstrable 
in other organs. 

Some patients suffer from an extremely annoying cough which is a 
constant source of distress. Examination of the chest often gives en- 
tirely negative results, and the presence of cancer in other organs alone 
arouses suspicion. 

If the growth is complicated with hydrothorax or pleurisy, the signs 
of fluid in the pleural cavity will be manifested. 

Extensive cancer of the pleura will itself give rise to dulness on per- 
cussion. Vocal fremitus may be diminished or abolished, though this 
is not always the case. If the tumor is very large, it causes dilatation 
of the thorax and displacement of adjacent organs. The lungs may 
also be compressed and pushed against the spinal column, so that the 
respiratory murmur is diminished or becomes bronchial in character. 
The growth sometimes perforates the muscles and appears under the skin. 
Pressure upon the aorta or vensB cavss may give rise to various disturb- 
ances of circulation, and disorders of deglutition may appear if the oeso- 
phagus is compressed. The patients often complain of a feeling of 
weight and pressure within tne chest, which may be intensified into 
severe pain. Cough and dyspnoea are usually observed. 

The disease may be mistaken for : 

a. Fluid pleurisy or hydrothorax. This is particularly true if the 
thorax is dilated and the adjacent organs are displaced. It should be 
noted that, in the case of tumors, the dulness is often extremely irregu- 
lar and that its boundaries do not change on changing the position of 
the body. 

S. A suspicion of aortic aneurism may be aroused if the cancerous 
mass is situated between the aorta and anterior chest-wall, and pulsating 
movements are thus conveyed to the tumor. In the latter, however, the 
movement is always that of elevation and depression, in aneurisnj the 
pulsation takes place on all sides. If murmurs are present in pleural 
cancer, they are simply systolic stenosis murmurs over the compressed 
aorta, but the systolic and diastolic murmurs of aneurism are absent. 
The etiology should also be taken into consideration. 

c. The disease may also be mistaken for cheesy changes in the lungs. 
In the latter affection, the vocal fremitus is increased, and very loud 
hronchial breathing is usually heard. Dilatation of the thorax and 
fiigns of displacement are always absent. 

d. It can rarely be determined whether a tumor, which has been diag- 
nosed, grows fi'om the pleura alone or from adjacent organs (lungs, 
mediastinum, etc.). 

The prognosis is absolutely unfavorable. The treatment must be 
confined to the amelioration of the sufferings of the patient. 

3. Sarcoma of the pleura is rarer than carcinoma. The remarks 
made concerning cancer also hold good concerning sarcoma. 

4. Enchondroma and dermoid cysts of the pleura are anatomical 
rarities which do not possess any clinical significance. 

7. Animal Parasites of the Pleura, 
1. After ulceration has taken place, echinococci may enter the pleural 
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<»vitv from the liver or lungs, or, in rare instances, may develop pri- 
marily in the pleural cavity. They may attain the size of a man's head 
and give rise to a corresponding dilatation (usually circumscribed) of the 
thorax and displacement of the liver and heart. They may also com- 
press the lungs to duch an extent as to cause danger of death from suffo- 
-cation. Purulent pleurisy not infrequently develops secondarily. 

Pain, cough, and dyspnoea are noteworthy symptoms. If the vesi- 
cles are sufficiently large, we will find dilatation of tne thorax, displace- 
ment of adjacent organs, feeble or abolished vocal fremitus, dulness 
and abolition of the respiratory murmur. The disease is readily mistaken 
for fluid pleurisy ; special attention should be paid to the irregular 
course of the boundaries of dulness. The differentiation from solid 
pleural tumors may be very difficult. This is often decided by an ex- 
ploratory puncture, which gives vent to a clear fluid of low specific 
gravity, destitute of albumin, and in which hooks, scolices, and shreds 
of the vesicle are occasionally found (vide page 333, Pig. 88). If second- 
ary empyema develops, its true course often remains concealed. The 
vesicles sometimes project so forcibly through the chest- walls, that 
operative intereference becomes necessary. 

The treatment is purely surgical : incision and removal of the cysts. 

2. Cysticerci have been found in the pleural cavity, but the vesicles 
are usually so small that the diagnosis is impossible. 



PART VII. 

DISEASES OF THE PULMONARY ARTERY. 

1. Aneurism of the Pulmonary Artery. 

1. This is an exceedingly rare affection. Crisp found only four 
cases among nine hundred and fifteen cases of aneurism. It is generally 
situated upon the main trunk, and may be either sacculated or spindle- 
shaped. Ai a rule, it is associated with arterio-sclerotic changes in the 
wall of the vessel, and in Wolfram's case these could be followed into 
the finest ramifications. Endocarditic changes are often observed, some- 
times upon all the valves. Buchwald and Poulis found it associated 
with patency of the ductus Botalli. Nothing is known concerning its 
essential causes. It sometimes appears at an early age (seventeen years 
in one case, nineteen years in another). 

2. The symptoms are not characteristic, and the disease is often un- 
recognized. If the aneurism is situated upon the origin of the artery, 
we must look for hypertrophy and dilatation of the right heart, dulness 
and prominence (which pulsates in all directions) in the second left in- 
tercostal space, a systolic and also a diastolic murmur, most distinct over 
the region of dulness. Dyspnoea, pallor, cyanosis, and haemoptysis have 
also been observed. 

As a rule, however, the phenomena are not so simple. Both ventri- 
cles are often dilated and hypertrophied ; murmurs are heard not infre- 
quently over other valves, so that they are localized with difficulty. Pul- 
monary aneurisms may often be mistaken for aortic aneurisms, and in 
such cases the changes in the pulse merit special attention. Death is 
generally the result of suffocation, secondary pericarditis, or hemorrhage 
from rupture of the aneurism. 
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3. The prognosis and treatment are the same as in cases of aortia 
aneurism. 

2. Embolism of the Pulmonary Artery, 

I. Etiology. — Embolism of the pulmonary artery occurs not infre- 
quently. In the large majority of cases the embolus consists of fibrinous 
deposits from the blood, more rarely of particles of tumor, echinococcus 
vesicles, fat, or bubbles of air. 

Fibrinous emboli are usually derived from thrombi of the right heart 
or peripheral veins. They have also been observed after right endocar- 
ditis and valvular lesions, cardiac thrombosis, marantic venous throm- 
bosis, in child-bed when thrombi form in the peri-uterine or peri-vaginal 
veins, in uterine and ovarian tumors when thrombi form in their veins, 
after operation upon the genital organs, in inflammation of the prostate, 
intestinal ulcers, etc. Fractures of bone, cutaneous phlegmons, furuncles, 
varices, bed-sores, contusions of the skin may also give rise to embolism 
of the pulmonary artery if thrombosis has developed near the site of in- 
jury. The disease may also be secondary to thombosis of the cerebral 
sinuses, lesions of the bones around the auditory canal, or aneurism of 
the pulmonary artery. The dislodgment of the thrombus sometimes 
occurs spontaneously, sometimes it is the result of sudden sitting up, 
careless pressure upon a peripheral venous thrombus (for example, dur- 
ing examination by the physician, etc.). 

In occlusion of the pulmonary artery by particles of neonlasm or 
echinococci, the embolic material may be derived from the rignt heart,^ 
as well as the periphery of the body. 

Fatty embolism possesses greater interest for the surgeon than the 
physician because it is usually the result of fracture, the medulla of the 
bones being forced into the surrounding tissues and then absorbed by 
the veins. According to Hamilton, Sanders, and Starr, a deposit of fat 
may take place in the blood Hipaemia) in diabetes mellitus, and this may 
occlude the pulmonary vessels and produce diabetic coma. The occur- 
rence of fatty emboli is also mentioned in Bright's disease, grave 
jaundice, rupture of a fatty liver, purulent degeneration of cardiac 
thrombi, large abscesses, ana puerperal inflammations of the uterus. 

The conditions for the production of air emboli are furnished when 
air is sucked into the vessels after injury to large veins (particularly in 
the neck) or when air-containing organs are brought into connection 
with the lumen of the veins as the result of ulcerative processes. The 
injection of fluid containing air into the female genitals may also be fol- 
lowed by embolism. 

II. Symptoms. — The development of pulmonary embolism is not in- 
frequently the cause of sudden death. The patients cry out aloud and 
then fall lifeless to the ground. Many sudden deaths during the puer- 
peral state are the result of this affection. It is especially apt to occur 
if the trunk or one of the two main branches or even one of the larger 
ramifications is suddenly occluded completely. 

If the obstruction is not complete, or if smaller branches are affected, 
the disease may be protracted over several hours or even days. The 
patients suddenly experience indescribable anguish and dyspnoea; the 
respirations are accelerated, gasping, labored; the face is distorted; the 
integument is pale, cyanotic, cool, and covered with clammy sweat; 
the pulse is imperceptible, the heart's action is accelerated and irregular; 
the stenosis of the pulmonary artery by the embolus is often associated 
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with a murmur of stenosis; consciousness is gradually clouded and the 
vital energies fail; death is not infreouently preceded by convulsions. 
The symptomatology is explained by the fact that the embolism is fol- 
lowed by thrombosis which gradually extends and becomes more com- 
plete. Hence disturbance of the pulmonary interchange of gases and 
anaemia of the brain. 

Finally, the phenomena of hemorrhagic infarction must be mentioned 
among the results of pulmonary embolism (vide page 114). 

Certain emboli also possess infectious properties. These dei)end 
chiefly on the character of the thrombus from which the embolus is 
derived. Hence^ embolism may result in pneumonic^ purulent^ icho- 
rous changes in the lungs. 

III. Anatomical Changes. — If the emboli are formed of firm 
masses, they are found usually at the bifurcation of the vessels. Long 
fibrinous clots sometimes extend into several adjacent vessels. If the 
patient remains alive, a wedge-shaped infarction is usually produced 
(vide page 252). 

SmaU infarctions may be entirely absorbed. In other cases, they re- 
tract and are converted into a cicatrix, in still others, they become dry, 
cheesy, and even calcareous. 

If the emboli are derived from tumor particles or echinococcus vesicles, 
they may continue to proliferate in the lungs. 

In fatty embolism, it is particularly the pulmonary capillaries which 
are filled with drops of fat. These may also pass into the interstitial 
connective tissue oi the lungs or into the pulmonary veins, and may then 
give rise to embolism of the cerebral capillaries or other capillaries of 
the periphery of the body. The urine not infrequently contains fat-^ 
an evidence that fatty embolism has occurred in the vessels of the kid- 
neys. Fatty embolism is sometimes followed by hemorrhagic infarction. 

Air emboli of slight extent are soon absorbed by the blood; if more 
extensive, the finer vessels are found filled with air bubbles. 

IV. Diagnosis. — The recognition of pulmonary embolism is often 
impossible. In cases of heart disease, embolism of the pulmonary artery 
should be suspected if haemoptysis occurs, though this may be tlie result 
— but much less freouently — of simple rupture of the vessels, in conse- 
quence of stasis of blood. This also holds good concerning the recogni- 
tion of pulmonary embolism during the course of peripheral venous 
thrombosis. In other words, a great deal depends upon the proof that 
embolic material is situated somewhere at the periphery of the body. 
This is also true concerning fatty and air emboli. In the latter affec- 
tion, gurgling sounds have been heard occasionally in the heart, so long 
as air was present in the right half of the organ. The embolism some- 
times occurs in a latent manner, and is manifested later as pneumonia, 
abscess, and pulmonary gangrene. 

V. Prognosis. — The prognosis is always grave, especially when the 
emboli possess infectious properties. 

VI. Treatment. — It is often necessary to make vigorous use of 
stimulants. Venesection has been attended with very little effect. In 
haemoptysis the treatment described on page 256 is indicated. 

3. Thrombosis of the Pulmonary Artery. 

Thrombosis of the pulmonary artery develops under the same condi- 
tions as in other vessels. Long-standing diseases, conditions of exhaus- 
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tion^ the protracted maintenance of the same position of the body, are 
the most frequent causes. In all probability, thrombosis of the pulmo- 
nary artery is more frequent than is generally believed, and not a few 
•cases of supposed embolism are really instances of thrombosis. As a 
matter of CQurse, a thrombus will be followed by the same effects as an 
embolus, i. e,, by an hemorrhagic infarction. The slower the develop- 
ment of the obstruction, the greater is the chance that the circula- 
tory diaturbances will be compensated by the adjacent capillary tracts, 
and hence an hemorrhagic infarction is less apt to develop m thrombosis 
than in embolism. In other respects, the remarks made in the previous 
section hold good concerning thrombosis. 

4. Stenosis of the Pulmonary Artery. 

1. Stenosis of the trunk, or of one of the main branches of the pul- 
monary artery may be the result of various causes, such as compression 
of the vessels by an aortic aneurism, mediastinal tumor or abscess, swol- 
len lymphatic glands, or retraction-processes in the mediastinum (cicatri- 
cial mediastino-pericarditis) or lungs. It has also been observea as the 
result of retraction of bronchial glands. In rarer cases, it is owing to 
thickening of the tunica intima of the vessels. In individuals who pos- 
sess a yielding thorax we are not infrequently able, by pressure with the 
stethoscope, to produce a stenosis-murmur in the pulmonary artery, es- 
pecially when the vessel is in direct contact with the thorax to an 
unusual extent on account of retraction of the upper lobe of the left 
lung. . 

2. The symptoms consist chiefly of a systolic murmur over the pul- 
monary artery, and intensification of the diastolic pulmonary sound. A 
diastolic murmur is sometimes heard, on account of excessive dilatation 
of the pulmonary orifice, and relative pulmonary insufficiency. In addi- 
tion, we find dilatation and hypertrophy of the right ventricle, palpita- 
tion, dyspnoea, and cyanosis. The systolic murmur is sometimes heard 
in the interscapular space. The treatment is the same as that of stenosis 
of the pulmonary orifice (vide page 134). 



PART VIIL 

DISEASES IN THE MEDIASTINUM. 

1. Mediastinal Tumors. 

I. Etiology and Anatomical Changes. — Among the tumors of 
the mediastinal space, cancer and sarcoma are first in point of frequency. 
Lipoma, fibroma, dermoid cysts, osteoma, cysts, teratoma myomatodes (a 
cyst-like tumor composed of striated muscular fibres), echinococcus, have 
also been found in this region. 

The cancers are usually extremely soft and rich in cancer juice (me- 
dullary cancer); firm scirrhus is rarer. Horstmann described a case of 
epithelial cancer. 

The sarcomas are often of the lymphoid variety, the starting-point 
being the lymphatic glands of the mediastinal cellular tissue. 

Lipomata and fibromata are the result of excessive hyperplasia of the 
mediastinal adipose and connective tissue; osteomata, in the shape of 
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outgrowths from the inner surface of the sternum, have been described 
as seouelsB of scrofula and syphilis. 

The dermoid cysts are the results of aberration of foetal germinal 
tissue. Thej may contain hair, teeth, and pieces of bone. 

The mediastinal lymphatic glands and cellular tissue form the start- 
ing-point of the tumor in many cases. In other cases they start from 
organs which are situated in the mediastinal space or are adjacent to it. 
For example, mediastinal tumors may be the result of degeneration of 
the thymus gland (carcinoma, sarcoma, fibroma, even dermoid cysts). 
Or tumors which first developed upon the pericardium involve the medi- 
astinal tissues to such an extent that the symptoms of mediastinal 
tumors occupy the foreground. 

These tumors are much more frequent in men than in women. 
Among thirty-five cases collected by me, twenty-six occurred in males, 
nine in females. 

Age also exerts an influence upon their development; the majority 
of cases are found from the twentieth to the thirtieth years. 
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Many authors maintain that syphilis has no effect on the develop- 
ment of mediastinal tumors, but according to French writers the osteo- 
raata, which grow from the inner surface of the sternum, must be 
4ittributed to syphilis. Scrofula also exerts an influence in certain cases, 
particularly in childhood and in Ivmpho-sarcoma of the mediastinum. 
The lymphatic glands of the mediastinum, as of other localities, may 
also undergo hyperplasia in leukaemia. This is also true of pseudoleu- 
kaemia (Hodgkin's disease). 

The patients sometimes state that the first symptoms developed after 
great exertion or external injury, and the disease is not infrequently 
known to run a very rapid course under such circumstances. 

Tumors are very often found in other internal organs in addition to 
the mediastinum. If the organs are remote, metastasis has evidently 
•occurred. 

XL Symptoms. — The most prominent symptoms of mediastinal 
tumors are those of pressure upon adjacent organs. These may be the 
result of very small tumors, and may then constitute the sole phenomena. 

Large mediastinal tumors are manifested by prominence, abnormal 
■dulness, and displacement of adjacent organs. 

In tumors of the anterior mediastinum the prominence is observed 
most frequently over the manubrium sterni and upper half of the body of 
the sternum, but not infrequently the adjacent intercostal spaces take 
part in the swelling. The integument of this region is often glossy and 
destitute of folds. If the prominence is slight, it is not infrequently 
better recognized by oblique illumination. Erosion of the sternum and 
ribs mav occur, or the bony parts may undergo the neoplastic degenera- 
tion. tJnder such circumstances, the prominence often has an elastic, 
jielding, occasionally fluctuating feel; it may also undergo pulsations 
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which have been conveyed to it by the underlying arteries. If the 
tumors extend into one or the other half of the thorax^ the entire chest 
on that side may be abnormally dilated. 

There is dulness on percussion over that portion of the chest-wall 
with which the tumor is in immediate contact. Tumors of the anterior 
mediastinum usually give rise to abnormal diilness over the upper part 
of the sternum; tumors of the posterior mediastinum produce dulness 
upon the posterior wall of the tnorax. In the former event the dulness 
is not infrequently continuous with cardiac dulness, and may be regarded 
as evidence of aneurism or pericarditis. 

The heart is very often displaced. In tumors of the anterior medias- 
tinum the displacement is generally downwards and to the left, so that 
the apel.beat is below the fifth intercostal space, and is often outside of 
the mammary line. Tumors of the posterior mediastinum usually push 
the heart against the anterior chest-wall, so that the cardiac movements 
are often visible in several intercostal spaces. If the tumor fills the en- 
tire mediastinal space, the liver, particularly the left lobe, may also be 
displaced. The lower border of the liver, in the median line, is then found 
below a point midway between the ensiform process and umbilicus. 
Displacement of the spleen is occasionally observed. 

Evidences of pressure are manifested by the vessels, respiratory 
organs, pneumogastric, sympathetic, and the oesophagus. 

Compression or occlusion of one or both innominate veins is observed 
most frequently. The occlusion may be the result of perforation of the 
walls of the vein by the tumor, and its proliferation within the lumen of 
the vein. If the occlusion or stenosis is unilateral, there is unilateral 
oedema of the face, neck, and arm. The subcutaneous veins of the thorax 
over the situation of the deeper veins are enlarged and tortuous. If both 
innominate veins are affected, these phenomena are observed upon both 
sides of the body. The compression and occlusion are sometimes con- 
fined to a subclavian vein. We then find oedema, livid discoloration, 
coldness of the corresponding arm, and dilatation and tortuosity of its 
subcutaneous veins. These phenomena may also be produced by the 
pressure of carcinomatous or sarcomatous axillary lymphatic glands upon 
the subclavian vein. Pressure upon the azygos and hemiazygos veins 
will be manifested by marked dilatation and tortuosity of the subcutane- 
ous veins of the abdominal walls, and by oedema in the same locality. 

The large arterial trunks offer much greater resistance to the pres- 
sure, but abnormal stenosis-murmurs are sometimes produced in them. 
According to the situation of the tumor, they will be heard at the origin 
of the aorta and pulmonary artery, or upon the posterior surface of the 
thorax, along the spinal column. Compression of individual arterial 
trunks may give rise to abnormal retardation and feebleness of the radial 
pulse. 

The respiratory apparatus presents manifold disturbances. The 
lungs are not infrequently compressed to such an extent that the danger 
of suffocation arises. This is especially true if the parenchyma of the lung 
is infiltrated with the tumor. In other cases a bronchus or the trachea 
is compressed, and the tumor may proliferate into these parts. Such 
conditions are recognized by marked dyspnoea, inspiratory retraction of 
the intercostal spaces, enfeebled thoracic respiratory movements, dimin- 
ished vocal fremitus, deep tympanitic percussion note, rough and feeble 
respiratory murmur. According as these symptoms are unilateral or bi- 
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lateral, we must assume compression of a bronchus or of the trachea, 
more rarely of both bronchi. 

The feeling of dyspnoea is usually associated with a definite passive 
position of the body, generally a sitting or elevated lateral decubitus, 
more rarely abdominal decubitus. 

Paroxysms of suffocation often occur, and are attributed to tem- 
porary irritation of the pneumogastrics. These attacks resemble asth- 
ma, and are characterized by dyspnoea, the objective signs of dyspnoaa 
and stridorous breathing. The duration and frequency of the attacks 
vary greatly. They are sometimes provoked by certain positions of the 
body. 

Disturbed innervation of the vocal cords may often be recognized 
with the aid of the laryngoscope. There is usually paralysis of one or both 
recurrent laryngeal nerves (vide page 190), In one case Riegel observed 
stenosis of the trachea. If both vocal cords are paralyzed, the voice be- 
comes aphonic; if one cord is paralyzed, the voice becomes higher in 
pitch, and sometimes falsetto. 

In a case reported by Anderson, changes in the voice occurred only 
during certain positions of the body. The voice became hoarse as soon 
as the patient turned the head to the left or lay on the back with the 
head bent strongly backwards. Anderson assumes that the pressure on 
the recurrent laryngeal nerve varied in different positions of the body. 

In some autopsies the tumor has been found to proliferate into the 
neurilemma of the pneumogastric. 

Paralysis of the recurrent laryngeal nerve is also dangerous, because 
it interferes with deglutition. The paralysis of the epiglottis and the 
imperfect closure of the rima glottidis allow the entrance of food into the 
larynx and lungs, where it gives rise to inflammatory or gangrenous 
processes. 

Irritation or paralysis of the pneumogastric is sometimes shown by 
the effects on the movements of the heart. The contractions of the heart 
are irregular and very slow (irritation), or they are extremely acceler- 
ated (paralysis). If the fibres supplying the muscular coat of the a3S0- 
phagus and stomach are affected, attacks of oesophageal spasm, singul- 
tus, and vomiting are produced. 

Irritation or paralysis of the cervical sympathetic is shown by changes 
in the pupils. They are often unequal, one being unusually narrow, the 
other extremely wide. 

Rossbach carefully studied the pupillary changes in three cases. In 
the first the pressure of the tumor, which projected above the clavicle, 
produced dilatation of the pupil. The dilatation increased with the 
pressure, and, at the same time, the pulse became irregular, smaller, and 
slower. The same phenomena were observed in the second case, except 
that the pulse became more rapid. On deep inspiration the pupils be- 
came dilated, and remained so until after the beginning of expiration; 
they reacted to light. In Horstman's case, contraction of the left pupil 
was produced by a venous thrombus which pressed upon the left third 
nerve. 

Exophthalmusand goitre have been observed in a few cases. 

Compression of the oasophagus produces permanent disturbances of 
deglutition, and, if the tumor is small, this mav constitute the sole 
symptom. Large tumors may give rise to complete occlusion of the 
<Bsophagus, and to death from inanition. 

The subjective symptons are usually of no trifling character. The 
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patients complain not infrequently of a burning, sticking pain beneath 
the sternum. This is either constant or paroxysmal (especially after 
exertion). Neuralgic pains in the limbs have also been observed as the 
result of pressure on the nerve trunks by large, metastatic tumors. Pains 
in the spinal column are sometimes noticed, particularly if the vertebrae 
have have been implicated in the new growth. Compression of the spinal 
cord may result in paralysis. 

The patients complain not infrequently of vertigo, ringing in the ears, 
musc8B volitantes and similar symptoms, which must be attributed to 
cerebral congestion. Insomnia develops in some cases. 

In many cases the patients very rapidly assume a cachectic appear- 
ance, and the blood is found not infrequently in a condition of leukocy- 
tosis. The cough is often very distressing, the sputum scanty, catarrhal, 
often tinged with blood. Death has even been known to result from 
haemoptysis. 

The expectoration of hairs has been observed in several cases of der- 
moid cysts in the mediastinum, which had ruptured into the bronchi. 

The duration of tlie disease depends upon the rapidity of growth 
of the tumor and the degree of interference with adjacent organs. 
Cases have been known to last five to seven years, others run their course 
in a few weeks. According to Destord, the average duration is three to 
seven months. 

Death is sometimes the result of general marasmus; the patients be- 
come dropsical, lose their strength, albuminuria sets in. and death fol- 
lows from exhaustion. In other cases, the fatal event is the result of 
compression of adjacent organs. Thus, compression of the lungs, trachea, 
or main bronchi may produce death by suffocation. If the recurrent 
nerves are paralyzed]! " foreign body '* pneumonia, or gangrenous pro- 
cesses in the lungs terminate the scene. Occlusion of the cesopha^s is 
sometimes the cause of death from inanition. In rarer cases it is the 
result of cerebral hemorrhage. In many cases the immediate cause of 
death is some accidental complication, such as pneumonia, pleurisy, or 
pericarditis. 

111. Diagnosis. — Small mediastinal tumors remain entirely latent if 
there are no symptoms of pressure on adjacent organs. In other cases, 
the latter alone lead to the diagnosis of the disease. The special symp- 
toms are unilateral or bilateral paralysis of the recurrent laryngeals, diffi- 
culty in deglutition and inequality of the pupils. Under such circum- 
stances, we must be bn our ^uard a^inst mistaking the disease for 
aortic aneurism; special attention should be paid to retardation of the 
pulse, vascular murmurs, and age. If there is difficulty in deglutition, 
the age of the patient must be taken into consideration, in order to 
exclude oesophageal cancer ks an improbable cause. After exploring the 
oesophagus, the masses adherent to the sound should be carefully exam- 
ined since they are apt to consist of small particles of the tumor, and 
are readily recognized under the microscope. 

Tumors in the anterior mediastinum, which are large enough to pro- 
duce abnormal dulness, may be mistaken for aneurism or pericarditis. 
Tumors of the posterior mediastinum must be differentiated from cir- 
eumscribed pleurisy. If pleurisv is associated with the neoplasm, the 
difficulties are insurmountable, ^he disease is differentiated from peri- 
canlitis by the history, the relation of the apex beat to cardiac dulness^ 
and the usually irregular shape of the area of dulness. The differ- 
entiation from aneurism may be difficult; attention should be paid to the 



DISEASES OF THS HEDIASTINUK. 399* 

considerations preyiously mentioned. Enlargement of peripheral lym- 
phatic glands or metastases in other internal organs favor the diagnosis 
of mediastinal tumor. 

Great care must be exercised in the diagnosis of pulsating tumors. 
Unlike an aneurism, the tumor merely rises and falls; furthermore, the 
tumor gives a sudden impulse, while the aneurism gradually fills and 
pulsates. 

• Mediastinal tumors may usually be distin^ished from mediastinal 
abscesses because the latter generally follow injury or exposure, and run 
an acute course, attended with febrile movement. 

The anatomical character of the tumor cannot always be determined 
with certainty. Eapid growth and implication of the axillary, supracla- 
vicular, or inguinal glands favor the diagnosis of cancer or sarcoma. Age 
must also be considered in making a diagnosis of carcinoma; sarcoma or 
lymphosarcoma is to be looked for if scrofula, leukaemia, or pseudoleu- 
ksemia is present. 

IV. Prognosis and Treatment. — The prognosis is unfavorable, 
and the more rapid the growth of the tumor the earlier is the fatal 
termination. 

The treatment is chiefly symptomatic. Very little can be hoped from 
the internal or external use of preparations of iodine. Arsenic may be 
administered in cases of sarcoma or lymphosarcoma. Koenig recently 
resected the sternum and successfully removed a mediastinal tumor. 



2. Inflammation in the Mediastinum, Mediastinitis. 

I. Etiology and Ana-tomical Changes. — Inflammation of the 
mediastinal connective tissue is not often observed. The inflammation 
may be acute or chronic, and situated in the anterior or posterior medias- 
tinum. Acute mediastinitis has a tendency to pus formation (medias- 
tinal abscessj, while the chronic form results riot infrequently in the 
formation or fibrous cicatrices which may interfere considerably with 
the organs situated in the mediastinum. 

Mediastinitis is rarely primary ; it has been observed after a blow on 
the chest and, it is said, after exposure. In the majority of cases the 
disease is secondary to inflammation of adjacent organs. 

The mediastinum may become implicated in carious processes of the 
sternum, ribs, or spine ; pericarditis and pleurisy often extend directly 
to the mediastinal connective tissue. Mediastinitis may also result from 
the perforation of pus from the pericardial or pleural cavities, from a 
pulmonary abscess, from a cold abscess following spinal caries, suppu- 
rating lymphatic glands, or suppurative processes in the cellular tissue 
of the neck. Fraentzel reports a case in which the administration of 
chloride of iron produced a violent inflammation in the oesophagus and 
surrounding connective tissue ; this extended downwards into the 
mediastinum where it produced fatal inflammation and suppuration. 

Metastatic mediastinitis and abscess have been observed a number of 
times in infectious diseases and pyaemia. 

In some cases, chronic mediastinitis seems to be the result of chronic 
pulmonary diseases (phthisis, emphysema, interstitial pneumonia, bron- 
chiectasis). 

In acute mediastinitis, the tissue is found reddened and swollen ; 
either a diffuse purulent infiltration or an abscess is found to be present. 
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Chronic mediastinitis is characterized by thickening and the formation 
of cicatrices. 

II. Symitoms. — In acute niodiiistinitis, the general symptoms arq 
fever, chill, and a feeling of malaise. Tlie most prominenx local symp- 
toms are a distressing feeling of pressure and severe pain beneath the 
sternum. Gentle percussion over the sternum or pressure along the 
«pine, according as the inflammation is situated antenorly or postenorly, 
also causes pain. The integument over the sternum is not infrequently 
hot. red, and a»dematou8. In addition, we notice palpitation and weak- 
ness of the heart, dy8pn(ea and terror, cough and expectoration of muco- 
pus which is not infreniiently tinged with blood, and disturbances of 
deglutition. If the inflammation resolves, these symptoms gradually 
su bside. 

If an abscess forms, areas of abnormal dulness appear upon the 
anterior or posterior surface of the chest, as in the case of tumors. An- 
teriorly they are found beneath the sternum, and project more or less 
to the side. If the abscesses attain considerable dimensions, symptoms 
of pressure upon adjacent organs make their appearance, especially dila- 
tation and sinuosity of the cutaneous veins, oedema, and more marked 
disturbances of deglutition. 

The jius often makes its way externally, perforating the sternum, and 
appearing as a fluctuating tumor beneath tne integument. According 
to l)and6, the perforation takes place most frequently in the second 
intercostal space near the sternum. In a few cases, the pus has made 
its appearance in the loins or groins. 

The pus occasionally ruptures into internal organs, with relative fre- 
quency into the j)ericardial or pleural cavities, a bronchus, lung, or the 
oosoj)hagu8. A very grave sequel is erosion of the large arteries (aorta, 
internal mammary, etc.), since this is inevitably followed by fatal hem- 
orrhage. 

Death often occurs with surprising rapidity after ffrave symptoms of 
collapse. Numerous dangers may arise, even when the disease is some- 
what more protracted. 

(Mironic mediastinitis sometimes follows the acute form, sometimes 
develops as such from the start. We have previously referred to cica- 
tricial mediasti no- pericarditis (page 24). Fibrous cicatrices in the 
neighborhood of the oesophagus may give rise to the formation of trac- 
tion-diverticula of the organ. These may cause disturbances of 
deglutition, and may also lead to perforation and death. The diver- 
ticula are the result of retraction of the cicatrices which pull upon the 
points of insertion into the walls of the oesophagus, and draw them out- 
wards. Traction-diverticula of the air passages are rarely produced, 
because the cartilaginous walls offer sufficient resistance; broncho- 
stenosis is much more apt to be produced. Stenosis of the aorta, pul- 
monary veins and aorta, has also been observed. Finally, the recurrent 
laryngeal nerve may also be compressed and paralyzed. 

III. Diagnosis. Prognosis. Treatment. — Acute mediastinitis is 
often concealed by the primary disease, and the chronic form can be 
recognized by its consequences only if other etiological factors can be 
excluded. 

The prognosis of acute mediastinitis is very grave, and that of the 
chronic form is also serious. 

Local treatment (ice-bag, leeches) must be adopted in the acute form. 
In addition, wine and nourishing diet are given to maintain the pa- 
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lient^s strength. Trepannation of the sternum has been advised if the 
presence of pus in the mediastinum is suspected. When the pus points, 
an incision sliould be made under antiseptic precautions. 

In chrdnic mediastinitis, the treatment must be purely symptomatic. 

3. Mediastinal H&tnorrhages. 

Small extravasations into the mediastinal connective tissue are found 
in many conditions of blood dissolution (grave icterus, hemorrhagic 
exanthemata/ infectious diseases, scurvy, etc.), but possess no clinical 
significance. 

Extensive mediastinal hemorrhages may follow the rupture of large 
vessels, and, as a rule, a fatal termination rapidly ensues. 

Finally, large hemorrhages may follow a blow, fall, or perforating 
wounds. The diagnosis then depends on the signs of internal hemorrhage 
(pallor, weak pulse, cool skin, faintness), on the acute development of 
abnormal dulness over the mediastinal space, and, at times, on the signs 
of compression of adjacent organs. Dand6 states that pathognomonic 
ecchymoses appear in the lumbar re^on on the second or third day. The 
hemorrhage may prove fatal by its size or by the compression of adjacent 
organs, or it may lead to the aevelopment of a mediastinal abscess. The 
treatment consists of local antiphlogosis and the use of stimulants. 

4. Mediastinal Interstitial Emphysema. 

Some observations seem to indicate that the lungs may rupture near 
the hilus during bodily exertion, and that air may then enter the con- 
nective tissue between the pericardial pleura and the pericardium. In 
the cases described, a peculiar crackling sound was heard, which was 
associated with the cardiac movements, and was so loud that it could be 
heard throughout the whole apartment. In addition, pains were felt in 
the region oi the apex beat. The symptoms disappeared in a few days. 



Appendix, 

Diseases of the Thymus Gland, 

1. This gland is situated in the anterior mediastinum and covers the 
anterior surface of the pericardium and the origin of the large vessels. 
It extends upwards, occasionally to such an extent that it touches the 
thyroid gland, and downwards to the fifth costal cartilage. It increases 
in size until the second year of life, and then remains unchanged until 
the affe of puberty. About the age of fifteen years it begins to undergo 
atrophy and fatty degeneration, and in adults it usually forms a f at-con- 
tainmg lump. In children, the gland may give rise to an area of dul- 
ness extending from the second to fourth costal cartilage along the left 
border of the sternum. 

2. Hypertrophy of the thymus gland has been described a number of 
times, but it must be remembered that, under normal conditions, it pre- 
sents great variations in size and weight. Kopp attributes spasm of the 
glottis to hypertrophy of this gland, but the two affections may exist in- 
dependently of one another. The condition cannot be diagnosed during 
life. 

26 
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The gland may persist to an advanced age. 

3. Hemorrhages into the gland may be associated with hemorrhages 
into other organs. The extravasations vary from the size of a pin's 
head to that of a pea. They have been observed in asphyctic chil- 
dren and in conditions of blood dissolution. 

4. Abscess of the ^land^ as a sequel of inflammation, was first observed 
by Dubois in congenital syphilis. The milky juice of the gland should 
not be mistaken for pus. The abscesses in this region may also develop 
independently of syphilis. Pucrkhauer reports the case of a boy <.f four 
years who suddenly suffered from an attack of suffocation and died 
m a short time. The autopsy showed suppuration of the entire thymus 
gland, and the rupture of tne pus into a bronchus. 

5. Cheesy degeneration of tne gland is said not to be inf rec^uent, and 
to lead to meningeal tuberculosis. In some cases, the caseation is said 
to be connected with the process of involution of the gland; in others it 
is attributed to scrofula. Miliary tubercles have been found in the 
gland in cases of general miliary tuberculosis. 

Cancer, sarcoma, and lymphosarcoma have been observed in the thy- 
mus gland in a number of cases. Dermoid and other cysts may also 
occur in this locality. If suflSciently large^ the growth may give nse to 
the symptoms of a mediastinal tumor. 
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Abscess of the heart, 59 
of the lungs, 317 

etiology and anatomical chang- 
es, 317 
symptoms, 318 
diagnosis, 320 
treatment, 321 
of the larynx, 186 
of the thymus gland, 402 
Adenopathia tracheo-bronchialis, 247 
Adhesions, pleuritic, 889 
.^ophony in pericarditis, 11 
in pleurisy, 849 
in pneumonia, 299 
Albini^s nodules, 79 
AUorhythm, 112 

Alveolar emphysema of the lungs, 257 
Anaesthesia of the larynx, 202 
Aneurism of the aorta, 156 - 
of the heart, acute, 60 
of the heart, chronic, 62 
of the pulmonary artery, 891 
of the valves, 70 
Angina laryngea submucosa, 186 
Angina pectoris, 148 
symptoms, 143 
etiology, 145 
nature of the disease, 146 
diagnosis, 146 
treatment, 147 
Aorta, aneurism of, 156 

anatomical changes, 156 
etiology, 159 
symptoms, 160 
diagnosis, 166 

prognosis and treatment, 167 
congenital narrowing of, 171 
• rupture of, 171 
Aortic insufficiency, 87 

stenosis, 93 
Apex beat, systolic retraction of, 23 
Aphonia spastica, 201 
Apneumatosis, 273 
Arterial sound, 92 

Arytsenoid muscles, paralysis of, 194 
Aspiration of thorax, 366 
Asthma bronchiale, 228 
cardiale, 56 
convulsivum, 228 
laryngeum, 199 



Atelectasis, pulmonary, 273 

etiology, 278 

anatomical changes, 274 

^mptoms, 275 

diagnosis and treatment, 276 
Atrophy of the heart, 62 
Auricular septum, opienings in, 128 

Racelli^s phenomenon, 299 
Basedow's disease. 148 

symptoms, 148 

etiology, 152 

nature of the disease, 153 

diagnosis, 153 

treatment, 154 
Bronchi, narrowing of, 244 
Bronnhial asthma, 228 

etiology;, 228 

anatomical changes and symptoms, 
280 

diagnosis and treatment. 235 
Bronchial croup, 222 

casts, 225 

spasm, 238 
Bronchiectasis, 236 

anatomical changes, 236 

etiology, 238 

symptoms, 239 

diagnosis, 243 

treatment, 244 
Bronchitis, 203 

etiolog>r, 203 

anatomical changes, 205 

symptoms, 207 

diagnosis and prognosis, 218 

treatment, 219 
Bronchitis, fibrinous, 222 

putrid, 217 
Broncho-blennorrhoea, 217 
Broncho-pneumonia, 206, 281 

etiology, 281 

anatomical changes. 282 

symptoms, 283 

diagnosis, 285 

treatment, 286 
Bronchorrhoea, 216 
Bronchostenosis, 248 
Bruit de galop, 39 

de moulin, 28 

de roue hydrauiique. 28 



404 



INDEX. 



Calculi, pulmonary, 287 
Cancer of the lung, 330 

of the pleura, 380 
Capillary bronchitis, 211 

puli^, 88 

in aortio aneurism, 163 
in aortic insufficiency, 88 
Carcinomatous pleurisy, 362 
Cardiac aneurism, 60 

bigeminy, 112 

arterial trunks, transposition of, 
130 

polypi, 134 
Cardiogmus, 189 
Cardiorhexis spontanea, 64 
Carditis musculosa, 50 
Camiftcation of the lungs, 275 
Catarrhal pneumonia, 206, 281 
Cercomonas, 826 

Charcot-Neumann crystals, 227, 284 
Chevne-Stokes respiration, 57 
Choieriform endocarditis, 74 
Chord itis tuberosa, 181 
Chylothorax. 388 
Cirrhosis of the lungs, 818 
Cliauetis metallique, 48 
Collapse of the lungs, 278 
Combined valvular lesions, 106 
Concentric hypertrophy of the heart, 

41 
Concretio pericardii, 6 
Congenital valvular lesions, 126 

etiology, 126 

anatomical changes, 127 

symptoms and diagnosis, 181 

prognosis and treatment, 184 
Cor Dovinum, 87 

villosum, 8 
Coronary arteries, diseases of, 155 
Coryza. 178 

etiology, 178 

symptoms, 174 

treatment, 176 
Crico-arytaenoidei postici muscles, par- 
alysis of, 194 
Crico-thyroid muscles, paralysis of, 196 
Cyanosis congenita, 126 
Cysticercus cellulosas of the lung, 884 

Dextrocardie, 187 
Diaphragmatic pleurisy, 851 
Dilatation of the bronciii, 286 
of the heart, 86 

etiology, 36 

anatomical changes, 88 

symptoms, 89 

diagnosis and prognosis, 40 

treatment, 40 
Dittrich's bronchial plugs, 217 
Diverticula of the pericardium, 35 
Dropsy of the pericardium, 29 
Dry fibrinous pericarditis, 4 
Ductus Hotalli, patency of, 128, 130 
absence of, 130 
premature closure of, 180 
Duroziez^s phenomenon, 92 



£kx;entric hypertrophy of the heart, 41 
Echinococci of the lungs, 382 
Ectopia cordis, 86, 138 
Embolic gangrene of the lungs, 3*32 
Embolism of pulmonary artery, 802 
c^' Emphysema, alveolar, 257 

anatomical changes, 257 

etiology, 259 

symptoms, 261 

diagnosis, 267 

treatment, 268 
Elmpyema, 337 

perforation of, 858 
Endocardium, tumors of, 187 
Endocarditis, acute septic, 69 

etiology, 69 

anatomical changes, 69 

symptoms, 73 

diagnosis, 75 

prognosis and treatment, 76 
Endocarditis chronica retrahens, 82 
Endocarditis verrucosa, 76 

etiology, 76 

anatomical changes, 78 

symptoms, 80 

diagnosis and prognosis, 81 

treatment, 82 
External pericarditis, 5 

thyro-arytSBnoid muscles, paralysis 
of. 196 
Extra-pericardial murmurs, 15 

False cardiac hypertrophy, 41 
Fatty heart, 54 

anatomical changes, 54 

symptoms, 55 

diagnosis and prognosis, 58 

treatment, 58 
Fibrinous bronchitis, 222 

etiology, 222 

symptoms, 228 

anatomical changes, diagnosis and 
treatment, 227 
Fibrinous pneumonia, 286 

etiology, 286 

anatomical changes, 289 

syniptoms, 202 

diagnosis, 308 

treatment, 310 
Foramen ovale, patency of, 128 
Free bodies of pericardmm, 33 
Friction sound, pericarditic, 7 

pleuritic, 841 

QangrsBnsBmia, 821 
Gkmgrene of lungs, 821 

etiology, 821 

anatomical changes, 822 

symptoms, 824 

diagnosis and treatment, 32& 
Glottis, oedema of, 186 

spasm of, 199 
Gregarina fusca, 251 

HsBmopericardium, 82 
Haamopneumothorax, 888 
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HsBmoptysis, 249 

etiology, 249 

anatomical changes, 252 

symptoms, 253 

diagnosis, 255 

treatment, 256 
Hsemothoraz, 388 
Hairy heai*t, 4 
Heart calculi, 135 

clots, 134 
Heart, abscess of, 59 

acute aneurism of, 60 

chronic aneurism of, 63 

atrophy of, 52 

dilatation of, 86 

echinococcus of, 67 

inflammation of, 59 

intermittence of , 155 

hypertrophy of, 40 

rupture of, 64 

tumors of, 67 

neuralgia of, 148 

measurements of, 48 

thrombosis of, 134 

protrusion of, 36, 138 
Hemisystoly, 112 
Hemorrhagic pericarditis, 4 

pleurisy, 338 
Hemorrhagic infarctions, 251 
Hepatic pulse, 103 
Hydropericardium, 29 

anatomical changes, 29 

etiology, 30 

symptoms, 31 

diagnosis and prognosis, 33 

treatment, 32 
Hydrops antri Highmori, 175 
Hydropneumothorax, 374 
Hydrothorax, 386 
Hypersarcosis cordis, 40 
Hypertropliy of the heart, 40 

anatomical changes, 40 

etiology, 44 

symptoms, 47 

diagnosis and prognosis, 51 

treatment, 52 
Hyperkinesis cordis, 139 
Hypoplasia of the heart, 58 
Hypostasis of the lungs, 277 

Ichorous pleurisy. 838 
Infarction of the lungs, 251 
Inhalation mask, Curschmann's, 329 
Insufficiency of aortic valves, 87 
of mitral valves, 94 
congenital. 132 
of pulmonary valves, 99 

congenital, 128 
of tricuspid valves, 102 
congenital, 129 
Interlobular emphysema of lungs, 272 
Internal thyro-arytaanoid muscles, pa- 
ralysis of, 195 
Intermittence of the heart, 155 
Interstitial pneumonia, 312 
etiology 312 



Interstitial pneumonia, anatomical 
changes, 313 

symptoms, 314 

diagnosis, 316 

prognosis and treatment, 317 
Isthmus aortSB, stenosis of, 168 

Lar3mgeal cough, 202 

mucous membrane, sensory distur- 
bances of, 202 

muscles, paralysis of, 192 
spasm of, 201 

polypi, 181 
Laryngismus stridulus, 199 
Laryngitis catarrhalis, 177 

chronica subglottica, 181 

granulosa, 181 

hsamorrhagica, 180 

phlegmonosa, 186 

subcbordalis hypertrophica chroni- 
ca, 181 

submucosa sero-purulenta. 186 
Leptothrix pulmonalis, 217, 325 
Leyden's crystals, 227, 238 
Lipoma of the heart, 67 

lungs, 880 

mediastinum, 894 
Liquor pericardii, 29 
Lungs, diseases* of, 249 

abscess, 317 

alveolar emphysema, 257 

aspergillus, 325 

atelectasis, 273 

carnification, 275 

catarrhal inflammation, 206, 281 

cirrhosis, 313 

collapse, 278 

cysticercus, 834 

echinococcus, 332 

emboli, 322 

fibrinous inflammation, 286 

gangrene, 821 

mfarction, 251 

interlobular emphysema, 272 

mycosis, 325 

csdema, 277 

retraction. 812 

splenization, 275 
Lymphadenitis tracheo-bronchialis, 247 

MaculsB tendinesB, 6, 84 
Mask, Curschmann*s, 329 
Measurements of cardiac orifices, 120 

of heart, 43 
Mediastinal hemorrhages, 401 

interstitial emphysema, 401 

tumors, 394 
Mediastinitis, 399 
Mediastino-pericarditis, 24 
Mesarteritis, 158 
Milk spots, 6 
Mitral valves, congenital lesions of, 181 

insufficiency of 94 

stenosis of, 101 
Monas lens, 326 
Morbus Basedowii, 148 
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Morbus caeruleuB, 126 
Mycofiis endocardii, 68 

tracheaB, 203 

pulmoniim, 334 
Mycotic bronchial plugs, 217 
Myocarditis, 59 
Myomalacia cordis, 64 

Nasal douche, 177 

mucous membrane, catarrh of, 178 
Neoplasms of heart, 67 

endocardium, 187 

lungs, 832 

pleura, 390 
Neuralgia of heart, 148 
Neuroses of heart, 189 

Obliteration of the pericardium, 6, 20 
(Edema glottidis, 186 

of the lungs, 277 
Oidium albicans in the bronchi, 334 
Odteoma of the lungs, 882 
Ozsena simplex, 175» 

ulcerosa, 175 

Palpitation of the heart, 189 
Papillary endocarditis, 76 
Paracentesis of the pericardium, 19 
ParsBsthesia of the larynx, 202 
Parasitic hsBmoptysis, 251 
Pentastomum denticulatum, 67 
Pericardiaco-diaphragmatic murmur, 16 
Pericardial fistula, 5 
Pericardium, diseases of, 1 

accumulation of blood, 32 

accumulation of gas, 26 

cancer, 82 

cysticerci, 88 

defects, 35 

diverticula 85 

dropy, 29 

echmococcus, 83 

inflammation, 1 

foreign bodies, 38 

milk patches, 34 

parasites, 33 

sarcoma, 83 

synechia, 6, 20 

tubercles, 34 
Pericarditis, 1 

adtiesive, 6 

external, 5 

fibrinous, 8 

foetal, 3 

hemorrhagic, 4 

hydrophobica, 12 

p* lent, 5 

pucfid, 5 

sero-fibrinous, 6 
Perichondritis laryngea, 189 
Pigment induration of the lungs, 120 
Pleural fremitus, 341 
Pleuritis, 335 

acutissima, 354 

diaphragmatic, 351 

multilocular, 339 



Pleuritis, purulent, 887 
Pleuro-pericardial murmur, 16 
Pneumatic cabinets, 269 
Pneumatometer, 261 
Pneumococci, 287 
Pneumonia, 286 
^ catarrhal, 206, 281 

central, 291 
.--croupous, 286 

dissecans, 312 

fibrinous, 286 
^ hypostatic, 277 

intermittent, 804 

interstitial, 812 

migrans, 803 

putrid, 805 
Pneumonomycosis, 884 
Pneumopericardium. 26 
Pneumopyothorax, 377 
Pneumorrhagia, 249 
Pneumothorax, 374 
Polypi of the heart. 134 

of the larynx, 181 
Pseudo-croup, 180 
Pulmonary abscess, 817 

calculi, 237 

gangrene, 821 
Pulmonary artery, aneurism, 891 

embolism, 3£F2 

stenosis, 393 

thrombosis, 894 
Pulmonary valves, congenital diseases 
of, 127 

insufficiency, 99 

stenosis, 101 
Pulsation of the liver, 89, 108, 149 

of the retinal arteries, 88, 151 
Pulsus alternans, 18 

bigeminus, 13, 112 

inspiratione intermittens, 13, 246 

intermittens, 139 

paradoxus, 13, 25, 246 
Pyopericardium, 4 
I^opneumothorax, 877 
Pyothorax, 887 

Recurrent laryngeal nerve, paralysis 

of, 196 
Relative valvular insufficiency, 85 

stenosis of cardiac orifices, 86 
Retinal pulsation, 88 
Retraction of thorax, 312 
Rhinitis, catarrhal, 173 
Rhinoliths, 175 
Rhinorrhoea, 175 
Rupture of the aorta, 171 

of the heart, 64 

of the valves, 85 

Sarcina pulmonum, 334 
Sarcoma of endocardium, 137 

heart, 67 

pericardium, 88 

pleura, 390 
Spasm of bronchi, 228 

glottis, 199 
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Spasm of laryngeal musclea, 201 
SpiriUi in sputum, 826 
Stenocardia, 143 
Stenosis of aortic orifice, 93 
congenital, 180 
bronchi, 244 
conus arteriosus, 106 
lieart, true, 106 
isthmus aortsB, 168 
mitral orifice, 101 

congenital, 130 
pulmonary orifice, 101 

congenital, 127 
tricuspid orifice, 105 
congenital, 129 
Stethography, 262 

Strongulus longevaginatus of lung, 834 
Succusion sound, 880 
Superior iaryng^ nerve, paralysis of, 

Synechia pericardii, 20 

Tbbari^'s cabinet, 271 
T^hycardia, 189 
Thorax, barrel-shaped, 264 

retracted, 812 
Thrombosis of heart, 134 

pulmonary artery, 894 
Thymus gland, diseases of, 401 

abscess, 40i2 

atrophy, 401 

cysts, 401 

hypertrophy, 402 

gland, hemoniiage, 402 



Thymus glana, tumors, 402 
Thyro-ary-epiglottic muscles, paralysis 

of, 197 
Trachea, diseases of, 203 
Transposition of vessels of heart, 181 
Traube*M j^henomenon, 92 
Tricuspid valves, congenital lesions,. 
129 

insufficiency, 102 

stenosis, 105 
True cardiac hypertrophy, 41 
Tuberculosis of endocwlium, 187 

heart, 67 

pericardium, 84 

pleura, 889 

Ulcerative endocarditis, 69 

Valvular diseases of heart, acquired, 84 

congenital, 126 
Vaso-motor angina pectoris, 144 
Vegetations, endocarditic, 78 
Venous pulse in aortic insufficiency, 8^ 

in pericarditis, 18 

in tricuspid insufficiency, 102 
Venous sound, 105 
Ventricular septum, defects of, 183 
Villous endocarditis, 76 

heart, 4 
Voussure, 10 

Waldenburg's apparatus, 270 
Williams' tracheal sound, 848 
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